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LECTURE XLVIII. 


ON THE SANGUIFEROUS SYSTEM IN THE 
MOLLUSCOUS CLASSES. 

Tue slow-creeping molluscous animals 
drag on a languid existence, without feel- 
ing, without enjoyment, from the inmiper- 
fect development of all their higher organs 
of relation or of animal life. Their organs 
of nutrition or of vegetative life, are de- 
veloped at the expense of all those higher 
systems which give to the articulated 
classes their redundance of life and acti- 
vity. Indeed these two great systems of ani- 
malorganization follow generally an inverse 
ratio to each other in the march of their 
development in each class. We have seen 
the superiority of the mollusca in the extent 
and development of all their digestive ap- 
paratus, and we observe the same in their 
glandular organs, and in all their other 
systems connected with individual nutri- 
tion, but there is no part of their economy 
in which they manifest a greater superi- 
ority over the articulated classes than in 
their vascular system. It is the restless 
activity of the worm and of the insect, that 
makes every fibre of their body as a heart 
to propel their blood and circulate their 
fluids. They require no complicated ap- 
paratus to accelerate the ever-active cur- 


rents of their blood, and hence the imper- 
fect development of the great centre of 
their vascular system. Indeed it has been 
shown by Enrensere and by NorpMANN, 
that in the simplest of these animals, the 
trematoid entozoa, the blood flows through 
the system by the mere motions of the body, 
without the least motion or impulse from 
the vessels which contain it. The great 
centre of their vascular system has not yet 
developed even into a pulsating vessel— 
the first rudiment of the human heart; 
but it is still membranous, fibre-less, mo- 
tionless, and inert as the cell of a chara. 
And what have we in the highest of these 
articulated classes, even in the active 
powerful carnivorous decapods, but the 
dorsal vessel of the worm and of the insect 
concentrated into a pulsating sac? They 
require no more, for every muscular mem- 
ber of their restless body is as a heart to 
keep the blood in constant motion. How 
differently circumstanced are the mol- 
lusca! 

The inert tunicata, the lowest of the 
molluscous classes, fixed like plants upon 
the sea-beaten cliffs, and in which we 
can scarcely discover a trace of life, en- 
close in their motionless carcass a heart 
as highly developed as that of the crusta- 
cea, the highest of the articulated classes ; 
and if they did not, their blood would 
stagnate in the complicated labyrinth of 
vessels and organs through which it has 
to pass. The slow-creeping snail that 
feeds upon the turf, has a heart as com- 
plicated as that of the red-blooded verte- 
brated fish which bounds with such velo- 
city through the deep. It is because the 
fish is muscular and active in every point 
that it requires no more heart than a snail 
to keep up the necessary movements of 
its blood. It is beautiful to trace the order 
followed by nature in the development of 
organs throughout the animal kingdom, or 
in the microcosm of our own body ; but it 
is surpassingly beautiful to discover the 
reason and end of nature in establishing 
that order of development. 

The harmony of these arrangements is 
sometimes obscured by the language in 
which they are described ; for if we give ten 
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auricles and ten ventricles to an earth-| while the ventricle contracts. Thus origi- 
worm, and only a dorsal vessel to an insect, | nates a new cavity of the heart, the systemic 
if we give two auricles to the cephalopods, | auricle, which presents itself under various 
and only one to the fishes and the tad forms from the lowest funicafa through- 
of amphibia above them in the scale; if we | out the molluscous classes. It is an en- 
give two auricles and a ventricle toa cockle, larged portion of the muscular and con- 
and the same to a frog and a lizard; if we | tractile part of the venous system. Des- 
say that there are two auricles and two tined to accumulate the blood for the great 
ventricles enclosed in the shell of an arca, and restless cavity of the ventricle, and to 
and no more in the human body, how can | relieve the returning veins during its con- 
we a trace of that perfect order | traction, this auricle may consist of as 
which is preserved throughout in the de- | many portions as there are venous trunks, 
velopment of this vascular system? The and we generally find it divided in the 
kidneys, the pancreas, the spleen, the acephalcus mollusca. But the function of 
liver, the stomach, the bones, the brain | these portions is the same, and the organ 
itself, and most of the organs of the body, / is single, till the commencement of a new 
begin their career in the inferior tribes by | circulating system of vessels for aerial re- 
the formation of numerous detached por- | spiration among the vertebrated tribes 
tions, and mark their increasing develop- requires the development of a new auricle, 
ment and internal elaboration by their | and at length a new heart for itself. 
more concentrated forms in higher classes Although the sanguifcrous system of the 
of animals. The same is observed in the |mollusca is thus generally provided with a 
sanguiferous system, and we might as (systemic auricle and ventricle, it presents 
well, counting the lobes as organs, give a |considerable varieties, hoth in the form 
hundred kidneys to a fish or a reptile, as jand structure of its great central parts, 
eight ventricles to an insect or ten auri- |and in its general distribution through the 
cles to a worm. There is an auricle in |system. These differences are chiefly de- 
animals for the systemic blood, and an | pendent on the diversified forms of the 
auricle for the blood which has passed | body, the various positions and characters 
through the lungs. This second auricle|of the respiratory organs, and the in- 
does not begin its development, however, | creasing development of the whole frame 
with these low, water-breathing, slow-|as we ascend through the molluscous 
moving mollusca, but with the more|classes. Their blood is still thin, colour- 
highly-organized and more active air-| less, and transparent, containing less of 
breathing vertebrata, as has been shown | the fibrinous part, and is less coagulable 
by Wener in the perennibranchiate am-/| than in the red-blooded classes of verte. 
hibia, the aroloti and the proteus, the| brata. It has a bluish-white colour and 
est of the air-breathing vertebrated | great transparency in the living state, but 
animals. becomes more white and opaque when 
There is no heart in the cells of the| coagulated out of the body. 
plant, nor in the vascular system of the} “In the lowest class of molluscous ani- 
lowest animals, to interrupt the smooth! mals, the ¢unicata, the circulating system 
regularity of their revolving streams, which | still presents a very simple condition of 
may be produced by cilia invisibly mihute.| its central parts. We observe in the 
The heart begins by a muscular pulsating | ascidia, at the bottom of the abdominal 
portion of the great trunk of the vascular} cavity, below the respiratory sac into 
system in most of the echinoderma, which which the water is conveyed for respira- 
we have seen developed into a strong, cir- | tion, between the stomach and the ietes 
cumscribed, fleshy, systemic ventricle, in | of the muscular coat, that there is a dis- 
tracing it through the articulated classes |tinct pericardium, containing a dilated 
to the crustacea. But while this muscular | portion of the vascular system, which 
cavity, by its increasing development, ac- | upon being examined in the living state, 
celerates the flow of the blood, it inter- | was distinctly observed by Dicquemarr 
rupts the smooth regularity of the stream, | to pulsate. It consists of a thin lengthened 
especially in its own vicinity, where the | ventricle with a minute auricular sac. 
current of the returning venous trunk | This organ receives the blood from the 
must be interrupted during every con- [respiratory folds, the gills, disposed in 
traction of the ventricle, when alone de- | numerous highly vascular lamine on the 
veloped. This interruption to the free | interior of the respiratory sac. It conveys 
of the blood by the contraction | this blood backwards between the stomach 
of a single ventricle in its course, pro- | and the mantle, and the great aortal trunk 
duces or necessitates the development | which is seen to arise from the ventricle 
of a new cavity or sinus behind the ven-/|of this heart, makes a sudden curvature, 
tricle, to receive the rapid current of re-| and then ascends along the abdominal 
turning blood, and allow it to accumulate | parictes in the direction of the intestine. 
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Devise Catagze thinks there are two rudi- 


echinoderma, more probable 
that Cuvier, Savieny, and Mecxet, are 
un in vite aia auricle as asin- 

nute ca’ ly separated from 
the thin transparent fusiform ventricle. 
This auricle and ventricle receiving the 


arterialized blood from the branchial folds | 


and propelling it through the system, 
form a systemic heart, like that ot the 
simpler tribes through which we have 
passed, and like that of the conchiferous 
animals with which they are most closely 
allied. The position of the heart with re- 
lation to the alimentary canal in these tu- 
nicated animals is also nearly the same as 
in the conchifera; for if we invert this 
cynthia (Fig. U1, Vol. I. p. 426), and place 
the respiratory sac on the lower abdominal 
surface as in most of the bivalvia, we find 
the vascular system occupying as usual the 
on region of the body (Fig. U, 1 4, 
Vol. I. p. 426). 

The circulating system of the conchifera 
presents a more complex condition in all 
its parts than in the tunicata. All the 
conchiferous animals, as all the tunicata, 
are aquatic animals, breathing by means 
of branchiw. The blood which has been 
sent through the system, returns in a ve- 
nous condition, and by numerous anasto- 
mosing veins, uniting into larger and larger 
trunks, it is propelled in whole or in part 
through the pectinated lamine of the gills. 
Exposed to the influence of the oxygen of 
the air contained in the water, the blood 
becomes oxygenated and decarbonized, 
and rises by numerous trunks from the 
fin gaa « J organs, which, anastomosing, 
and uniting into larger and larger ves- 
sels, enter two thin cavities of the heart, 
one upon each side of the ventricle, and 
generally in the region of the back. Those 
two cavities constitute the two auricles or 
the two portions of the systemic auricle, 
which we see so constant in these con- 
chiferous animals. Those two lateral 
cavities of the heart are thin, muscular, 
contractile sacs, that have precisely the 
same functions to perform upon each side 
of the body. For considering these two 
cavities as distinct auricles, some have 
imagined there was an analogy between 
the two cavities of the heart of the con- 
chifera and the two auricles of reptiles. 
But by adopting a view of this kind, 
one might be led to suppose that the 
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— is mony fy the sane on 
er systems ; for it might thus - 
gined that in passing up through the ani- 
mal kingdom, we ascend from animals 
with a single cavity in the crustacea sud- 
denly to animals with three cavities of the 
heart in the conchifera, and probably even 
in the tunicata, according to Cu1asf&; then 
that we ascend to is with only 
two cavities of the heart; then ee 
with a more simple structure ; then to ce- 
phalopods, with three cavities of the heart ; 
then that we go still higher to fishes, and 
meet with only two cavities of the heart; 
then that we come to animals with three 
cavities: and so there appears in adopting 
this view to be no perceptible method or 
order in the development of the vascular 
system in the lower animals. In the din- 
gula, among the brachiopodous bivalves, 
the ventricle is divided into two sacs, 
placed apart from each other, and without 
auricles, as you observe in these plates of 
Cuvier. There is propesly but one auri- 
cle, however, in the conchifera ; that auri- 
cle, in order to be more accommodated to 
the particular form of the body, and espe- 
cially the lateral position of the gills, is di- 
vided into two lateral parts, and placed one 
upon each side, but these two separate por- 
tions of the auricle have precisely the same 
functions ; this is not the case in those 
higher animals, where we find two dis- 
tinct auricles of the heart developed. For 
instance, in amphibia and reptiles there 
are two distinct auricles of the heart, hav- 
ing very distinct functions, and one ven- 
tricle. The one auricle, as shown by Dr. 
Davy in the amphibia as well as in the 
reptiles, is pulmonic, and the other is ve- 
nous. This is not the case, however, with 
the two cavities of the auricle in the con- 
chifera. There is but a single ventricle in 
the conchifera, which receives the aerated 
blood from the two auricles, and propels 
that blood by two great aortal trunks, both 
forwards and backwards, through the sys- 
tem. This ventricle lies longitudinally, 
has two valves at the openings of the au- 
ricles, has thick muscular parietes, and is 
generally pierced by the intestine, which 
passes through its cavity near to the 
rectum. The bulbus arteriosus is already 
apparent on the origin of the aorta in 
many of these conchifera, and is still more 
developed in some of the gasteropods and 
cephalopods ; it continues its development 
through the fishes, amphibia, and reptiles, 
and is a preparation for the division of the 
aorta into a systemic and pulmonic trunk, 
The division which you witness in the 
auricles of the heart, is partly witnessed 





same order and regularity were not per- 
ceptible in the development of the vas- 
cular system in the lower tribes of animals 
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also continued through the ventricle of 
the teredo and other conchifera. That 
fou can see in this figure of the feredo 
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navalie, where observe the two great 
branchial veins up the blood that 
has been arterialized in the gills, to the 
two long narrow fusiform auricles, and 
from these two auricles passing into a 
stronger muscular pulsating cavity, which 
behind is partially divided. You can see 
distinctly in this common oyster, 
the body is narrow, and is much ex- 
panded tudinally and vertically, that 
the two les, of a dark colour and,soft 
spongy texture, have united together into 
one, and pour their contents by two short 
canals into a broad, white, round, muscu- 
lar, single ventricle, which is not pierced 
by the intestine, as this ventricle is in 
most of the conchifera. When I open this 
white fleshy ventricle of the oyster, situ- 
ate below the adductor muscle of the 
valves, and look down upon the two 
gs from the very broad, united, 
k-coloured auricles, distinct promi- 
nent valvular folds are seen extending 
from the margins of these two venous 
orifices into the cavity of the ventricle. 
Similar valves are described by Cutase 
in the heart of the ascidia, but his ac- 
count of the circulating system of the tu- 
nicata is inconsistent with every ana- 
logy, and differs from that of all other 
observers, especially in the direction as- 
signed to the currents of the blood and to 
the valves. Not only is the auricle di- 
vided into two in the arca noe, but this 
bifurcation extends through the ventricle, 
and thus an appearance of two hearts is 
roduced, each provided with its two 
engthened cavities, an auricle and a ven- 
tricle ; and these two hearts are placed so 


Fi 


laterally, that they are separated from | 


each other by the whole breadth of the 
animal's body. These two halves of the 
heart are symmetrical in struc! ur and 
similar in function, as in other cunchifera, 
and the whole organ is here necessarily di- 
vided into two, to be accommodated to 
the broad form of the animal's body, and 
te the distance which necessarily inter- 
venes between the branchial lamine and 
between the branchial veins. The heart has 
gometimes small supplementary sinuses, 
hesides the two auricles, as figured here by 
Po.t in his splendid plates of the pinna. 
The ventricle is, most generally, a thick, 
fleshy, single, round cavity, receiving the 

i blood from two lengthened 
thin auricles, placed one on each of its 
sides, as you see in these large drawings 
of the macira and the cardium. The be- 
ginning of the two aortal trunks, which 
issue forwards and backwards from this 
single ventricle, are generally traversed 
for a short distance, like the ventricle it- 
self, by the intestine. The posterior aorta 


is found to be distributed chiefly on! 


the mantle and the parts, 
while the anterior aortal vessel 
Supplies the internal organs and the foot. 
ents are occasionally seen on 
|the great vascular trunks in the con- 
|chifera, as here figured by Pot on the 
' great aortal trunk of the venus chione, at 
| some distance from the ventricle. Simi- 
lar developments on the great vascular 
trunks are met with in other molluscous 
classes, especially in the gasteropods and 
|the cephalopods. In the spondylus the 
| blood distributed on the mantle is brought 
| back by two lateral veins to the two. auri- 
cles, without having passed through the 
branchia, and indeed this ciliated organ, 
the mantle of conchifera, is almost a 
respiratory apparatus, by its high degrec 
of vascularity, its cilia especially on its fim- 
briated marginal parts, and by its exten- 
sive exposure to the surrounding element. 
The same direct passage of the venous 
trunks of the mantle into the two distant 
auricles of the heart, in the arca noe, is 
described both by Pox and by Caras, 
and is figured in these large So 
that the sanguiferous system of these con- 
chiferous animals does not form a com- 
plete double circulation, the whole of the 
venous blood of the system not being sent 
through the gills; and it has been ob- 
served by Tarviranus, that a part of the 
arterialized blood, returning from the 
branchie by the branchial veins, is sent 
through a soft pulpy organ considered as 
a kidney, before it reaches the auricles of 
the heart. This organ receiving a por- 
tion of the blood, according to Trevi- 
rnAnvus, directly from the branchia, be- 
| fore reaching the heart, to be distributed 
{ through the system, was considered by 
Bosanvus as a supplementary respiratory 
organ, receiving a part of the blood of the 
| system on its way to the gills, while Van 
per Hoven regards it as a receptacle for 
the blood going to the gills, like the lateral 
branchial hearts of the cephalopods, and 
the lateral branchial sinuses of the crus- 
tacea. 

There is generally a greater simplicity 
of outward general form in the sanguife- 
rous apparatus of the inhabitants of uni- 
valve spiral shells than we have seen in 
that of the conchifcra, but there is a 
greater perfection or elaboration of all the 
| parts of this system in this higher class of 
|molluscous animals than in any of the 
acephala. In the gasteropods we find 
animals possessing the most diversified 
forms of the body, and respiring by very 
different organs and means. Some are 
inhabitants of the fresh waters, some of 
the sea, and some breathe atmospheric 
air upon the land; yet it is remarkable to 
observe the consistency of the simple and 
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condition of the heart, and its uni-| through it in this as we see 80 
formity with regard to the existence of commonly in the bivalved mollusca. The 
two systemic cavities, one auricle and one | ventricle of the heart appears like an en- 
ventricle. This is not a morc simple or larged portion of the rectum, to the sides 
inferior structure, when examined in de- of which the two auricles are attached. 
tail, than that of the vascular system,|All these cavities of the heart are en- 
which we have seen in the conchifera. closed in a distinct pericardium. It is 
The two rate portions of the auricle | from the posterior extremity of this per- 
of the ra are here almost always forated ventricle, the end which the in- 
more conveniently approximated and ‘testine first enters, that we see the great 
united into ‘one in the gasteropods, than aortal trunk given out in the Aaliotis; and 
they could be, from the position of the this aorta passes suddenly inwards, at 
gills, in the former class. The blood, right angles to the heart, to give large 
which has circulated through the system branches to the abdominal viscera, to the 
of the gasteropods, is collected by nume- round muscle of attachment, like that of a 
rous anastomosing veins, and propelled, spondylus or an ostrea, which fixes the 
as in the conchifera, through the respira-| animal to its convex shell, and then the 
tory organs, whether they be in the form, vessel is directed forwards to supply the 
of pectinated lamine enclosed in the! parts of the head. This forms the nearest 
cavity of the mantle, or branchial tufts approach to the conchiferous mode of cir- 
exposed on the surface of the body, or| culation met with in the gasteropods. A 
air-sacs concealed beneath the mantle, or similar division of the auricle was shown 
fringed margins extending round the body. | by Pox in the chifon, and the same struc- 
From these respiratory organs, through ture is seen in the fissurella and emargi- 
which the venous blood of the system is nuda. This passage of the intestine through 
freely circulated, it is collected by the the heart, so constant in the conchifera, 
branchial or pulmonary veins, which lead and which we see in several of the gaste- 
it, most generally, to a single thin auricle, ropods, both testaceous and naked, may 
but distinctly muscular, and often exhi- be a means of adding further nutriment 
biting in its interior even minute fleshy to the blood by exostose through the 
columns; but never so thick and colum- intestine where the absorbent system 
nar, or fasciculated in its parietes, as we is so imperfectly developed; or it may 
see the white muscular ventricle, which, afford a means of excreting some material 
as well as the auricle, is provided with from that fluid into this anal portion of 
more complete valves than we see in in- the intestine, before it is distributed for 
ferior classes. The ventricle of the gas- the nourishment and repair of all parts of 
teropods, for the most part, has an angu- the body; and it is very obvious that the 
lar, and often a triangular or pyramidal constant contractions of the muscular 
form, like that so common in fishes, and ventricle surrounding this inert part of 
along with the auricles is enclosed in a the intestine, generally charged with the 
distinct pericardium. This ventricle is residue of digestion, must mechanically 
single throughout the class, and propels assist the passage of that matter through 
the blood through the system. Although) the canal. The rectum is enveloped by the 
we scé, as a normal character of these auricle in the doris, but it pierces the ven- 
gasteropods, that the blood collected from tricle in the fissurel/la and the emarginula. 
the system is conveyed through the gills,| The single auricle and ventricle which 
and from this is brought into a single we find in most of the gasteropods, are 
auricle, and thence into a single ventricle situated near to the respiratory organs 
to be propelled through the system, there from which they receive the aerated blood, 
are many modifications of this gencral aud their position in the animal's body is 
plan, which point out affinities both with therefore chiefly dependent on the situa- 
the inferior and with the higher forms of tion of these most variable and ubiquitous 
molluscous animals. organs. These are the most influential 
The arterialized blood, returning from organs over the forms of the vascular sys- 
the two long pectinated branchie in the tem, and they vary so much in their form, 
haliotis, is conveyed by the two branchial position, and nature, in the gasteropods, 
veins to two lengthened auricles placed that the subdivision of this very extensive 
on the left side of the body. These two and interesting class into orders, is found- 
auricles very much resemble in form ed on the characters presented by these 
those of most of the conchifera, and they mutable respiratory organs. In the naked 
pour their blood into each side of alength- ¢ritonia, the branchia are extended along 
ened fusiform ventricle, placed between the sides of the upper part of the body, 
them, provided with strong muscular pa-! and the heart is ‘placed between them in 
rietes and fleshy columns, and completely the middle of the back, from which the 
surrounding the intestine, which passes great aortal trunk, passing forwards, sud- 

















sensitive organs. on the fore and lower 
y. Now in the pectini- 

' which inhabit 

the generative and | 

i on the right | 
side of the body, while the canal of the 
shell, the respiratory syphon of the man- 
tle, and the branchia themselves, are situ- | 
ated on the left side; and as the heart is| 
always placed close to the base of the 
branchia, so as to receive by one great 
branchial vein, opening into the auricle, | 
all the aerated blood to be sent backwards | 
and forwards through the system by one 
ventricle and one aortal trunk, we find 
these cavities of the heart situated, like the 
branchia, on the left side of the body, and 
not, as stated by Mecket, on the right side. 
This structure of the pectinibranchiate 
gasteropods, you observe in these large 
coloured drawings of the common ducei- 
num undatum (Fig. Z, g h, Vol. 1. p. 475), 
where two pectinated branchiz of unequal 
side of the respiratory sac, and at their 
size (Fig. Z, g) like those on each side 
of the nautilus among the cephalopods, 
are seen within the eft base the thin 
small angular auricle, slightly marked with 


fleshy bands, which receives the blood 
from the branchie by one orifice, and 
transmits it to a very thick muscular 
round ventricle (Fig. Z, A), marked in- 


ternally with strong fleshy prominent 
columns, and having two distinct semi- 
lunar folds, forming the usual auriculo- 
ventricular valve, in the situation of the 
mitral of mammalia. The single aorta 

ing from this ventricle, immediately 
divides into several large trunks, goigfor- 
wards to the w@sophagus, upwarls tothe 
large muciparous follicles, and backwards 
to the digestive and generative organs. 

In the doris, one of the naked dorsibran- 
chiate gasteropods, the heart is placed 
on the posterior part of the back, in con- 
sequence of the branchial tufts having that 
dorsal situation around the anus. The 
venous blood of@he system is collected and 
transmitted by three great branchial arte- 
ries into the respiratory gills, from which 
it passes into a crescentic auricle, dis- 
posed around the rectum, which thus ap- 
pears somewhat in the condition so com- 
mon among the conchifera, where this 
part of the intestine is surrounded by the 
ventricle. The short, broad, round mus-' 
cular ventricle of the doris, is placed be- 
fore the auricle, and transmits the arte- 
rialized blood by a large median aortal 
trunk, forwards, along the back, to the 
head, giving numerous branches in its 





vene cave of the aplysia, Cuvir 
i there was a free and i 

communication between the interior of 
these great systemic veins and the ge- 
neral cavity of the peritoneum lining 
the abdomen, and an analogous struc- 
ture has been ascribed to the great sys- 
temic vein of the nautilus; but Mecxet, 
in numerous large recent ia, as well 
as in specimens preserved in spirit, has 
constantly found the inner serous lining 
of these veins entire, so as to allow of no 
anomalous passage of blood from them 
into the cavity of the abdomen between 
the exterior muscular bands, which bands 
do not even belong to the thin delicate 
veins, but to the surrounding muscular 
parts. The heart of the aplysia (Fig. 158, 
m,n, Vol. II. p. 710), which is one of the 
tectibranchiate gasteropods, with the gills 
placed on the right side of the body (Fig. 
158, &, 2), we observe to be placed nearer 
to the posterior than the anterior part of 
the animal, and on the right side. It 
consists of a wide round auricle, and a 
pyriform thick muscular ventricle, like 
that of many fishes. There is a lengthened 
enlargement on the great aortal trunk of 
the aplysia, in the situation of the ordinary 
bulbous arteriosus of vertebrated animals, 
which here extends on to the commence- 
ments of the hepatic and gastric arteries, 
and traces of this aortal enlargement we 
have already seen in the conchifera. 

The circulating system of the pteropods is 
similar to that of the gasteropods in the 
structure and position of the heart, and in 
the general distribution of the bloodvessels. 
In the clio, the Ayale, and the paeumoder- 
mon, the blood aher passing through the 
branchiz, situated externally, is collected 
by the branchial veins, and conveyed to a 
single auricle and a single ventricle, to 
be sent through all ope of the system. 
The heart is generally on one side of the 
abdomiual viscera, being on the left in the 
clio, and on the right in the 
and the yale. Now Cuiajeis not correct 
in stating last year (1832) that Cuvier 
had found two aortic hearts, separated 
from each other in the for, 
you will observe that Cuvier has notonly 
described the single heart of this ani- 
mal in his memoir, and given several 
figures of its structure, but he has even ad- 
duced the circumstance of its having a 
single heart, as a proof that this remark- 
able molluscous animal could not be allied 
to the cephalopods, where the muscular 
cavities in the sanguiferous system are 
more numerous. 
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In the class of cephalopods, the highest of a black or gray 
of the molluscous classes, the circulating fleshy parietes in 
system at first view appears remarkable. but their place is supplied in the nautilus 
The auricle in the naked cephalopods, as by a simple round membranous 
in the conchiferous animals, is divided ment on each of the branchial 
into two portions, each of which has pre- surrounded by the usual cellular vesicles 
cisely the same function. The two to- and provided with the usual valves at the 
gether, situate near the middle of the ab- orifice of the branchial artery. The fune- 
dominal cavity, receive the venous blood tion of these two branchial auricles is to 
of the whole system. They are, therefore, collect and propel the venous blood of the 
analogous to the right auricle of the whole body through the two lateral internal 
heart of the vertebrated animals. They respiratory organs, which are laminated and 
do not receive the blood from the re- pectinated gills in the cephalo; and 
spiratory organs, and, therefore, they are there are usually valves at the n of the 
not analogous to the left auricle of the branchial arteries from these auricles. The 
vertebrata. The venous blood of the sys- gills in the naked cephalo are two in 
tem, returning by a great superior vena number, and the branchial arteries follow 
cava, is conveyed towards the central along their fixed or dorsal margins, In the 
part of the mantle, where this great vein nautilus they are four in number, two large 
bifarcates,and receives two smaller lateral and two small, which have four distinct 
veins. On each side, the two portions of branchial arteries and branchial 
those veins are directed laterally to the ments. We thus observe that there isa 
base of the gills, where they unite, and slight difference in the mode of distribution 
enter two muscular cavities provided with of the venous blood towards those respira- 
distinct valves. In the course of this tory organs in the naked and 
great superior venous trunk, both before cephalopods. Inthe nautilusthereis a sli 
and after it has bifurcated, its parietes are enlargement at the junction of the su 
surrounded with glandular cellular ve- with the inferior cave. From this en- 
sicles, which open freely into their in- larged portion of the great systemic vein 
terior, and which we can inject or inflate which is extended transversely towards 
by throwing liquid matter into the trunks the vesicular sacs, we observe in the 
of the veins, or inflating the vessels with nautilus the two trunks of the branchial 
air. Those organs which open so freely arteries,on each side, which convey the 
into the cavity of the four principal veins blood to the respiratory organs. 
in their way to the branchial sacs or those very extensive respiratory organs in 
hearts, have been regarded by some as all the cephalopods, the blood is conveyed 
the analogues of urinary organs, destined by branchial veins, very wide in their 
to separate some excrementitious fluid middle, which run along the exterior free 
from the blood, or as respiratory organs margins of the gills, to a great systemic 
to aerate that fluid; while others, as Cv-' muscular ventricle. We see this same 
vier and Carus, have supposed they structure in the nawfilus, after the ve- 
were rather destined to absorb something nous blood has been propelled through 
to add to the blood; and Mecxes thinks the innumerable capillaries of the bran- 
they are the rudiments of a portal vein. chial arteries spread upon those four mi- 
The use of these appendices of the great nutely subdivided respiratory organs; it 
venous tranks, as well as those remark- is collected here into two great venous 
able appendices of the lateral auricles, is trunks on each side, one belonging to each 
unknown, notwithstanding the number gill, which venous trunks occupy as usual 
of conjectures to which they have given the anterior free floating margin of the 
rise. The appendices of the lateral hearts gills, and continue backwards, to enter the 
have been found by Mecke to present long transverse muscular systemic heart. 
each a small internal cavitycommunicating The branchial veins enter this systemic 
by a minute orifice with the cavity of the heart or ventricle in different positions iu 
auricle to which it is attached. He is mis-| different species of cephalopods. 

taken instatingthat Cuvier hasaltogether; In the sepia, in the octopus, in the 
overlooked these remarkable appendices in loligo, the heart is nearly transverse, and 
his memoir on the cephalopods, for Cuvier | they enter it towards the two ends. In 
has accurately described them in his ace) the loligopsus the ventricle has a length- 
count of the sepia in that memoir. They are | ened form, a fusiform shape, and a longi- 
not found in the Joligopsus, octopus, nautilus, | tudinal direction, and the branchial veius 

though they form ay ys in the| enter its two sides towards its anterior 

sepia, loligo, aud sepiola. e two lateral! broader extremity, its lengthened form 
hearts or portions of the divided auricle being longitudinal. Most frequently, how- 
are differently coloured from the other|ever, in the cephalopods its lengthened 
muscular parts of the body, being often) form is transverse, as you observe again in 
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sepiola you will 

that although the ventricle is di- 

rected transversely, the branchial vein on 

the left side enters the extremity of the 
that 


little sepiola: In the 


heart at side, but the branchial vein 
on the right side ascends and enters the 
heart near the middle of its anterior mar- 
gin. The great systemic arterial trunks 
come off, both anteriorly and posteriorly, 
from this great ventricle, to be sent through 
the whole body. This ventricle is well pro- 
vided with semilunar valves, two of which 
are found at the entrance of each bran- 
chial vein, directed inwards, to prevent 
the escape of the blood into these vessels 
during the contraction of the heart, and 
two semilunar valves are seen at the com- 
mencement of the great aortal trunk, 
which Mecxet says Cuvier has not men- 
tioned, although Cuvier has both de- 
scribed them and figured them in his 
plates. This aortal trunk passes upwards 
and backwards from the ventricle, and is 
continued along the middle of the back to 
the head, giving off numerous branches 
in the abdomen to the digestive organs 
and the muscular parts; and, forming a 
circle around the base of the muscular 
arms, it sends off a branch to each, which 
passes ramifying along the whole central 
cavity of the arm. The bulbous arteriosus 
is distinctly formed, both in the naked 
cephalopods and in the nautilus on the com- 
mencement of this largest arterial trunk, 
which comes from the systemic ventricle 
to supply all the anterior parts of the body. 
It even assumes the pyriform shape most 
common to that muscular and contractile 
part of the artery in fishes. Two other 
arteries are commonly given off from the 
systemic ventricle, one of which is distri- 
buted on the genital organs, which occupy 
the bottom of the abdominal sac y and ghe 
other artery, after giving some small 
branches to the intestine and the peri- 
toneum, passes on to the anterior parietes 
of the abdominal sac, to supply its strong 
muscular layers. So that we find but two 
of the cavities of the human heart, an 
auricle and a ventricle, yet developed in 
the cephalopods, the highest of all the in- 
vertebrated forms of animals, although 
this auricle is again divided into two por- 
tions, to suit the lateral and distant position 
of the respiratory organs, as we saw before 
in almost all the inhabitants of bivalve 
shells. Andin tracing upwards to the human 
sanguiferous system, from the lowest tribes 
of animals, we find bloodvessels already 
developed in the radiated classes, a ven- 
tricle in the articulata, an auricle added to 
this in the mollusca and the fishes, a se- 
cond auricle developed in the amphibia and 
the reptiles, and a second ventricle in the 


iles and the hot-blooded vertebrata. | 
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GentTLemMeN,—We have had, in the 
course of the last few days,* two disloca- 
tions of the hip; one on the pubis ina 
female, and the other into the obturator 
foramen in a male. We have also had 
this week three dislocations of the hume- 
rus; two in males, and one in a female. 
But, before I enter on the consideration 
of these cases, I wish to call your atten- 
tion to a connected view of the appear- 
ances exhibited by the dislocation of the 
hip which we dissected a few days ago, 
and which now lies before you. This will 
be best done by reading the notes taken 
at the time of dissection, and upon them 
I shall make some concise remarks. 


As this dissection was afforded by a 
subject accidentally brought into my dis- 
secting-room, nothing is known of the 
history of the case; but the state of the 
parts engaged leaves no doubt that it 
must have been many years since the 
bone had been dislocated; and from the 
appearance of the subject, it may be con- 
cluded that he was not less than fifty years 
of age. 

The various objects worthy of attention 
in the dissection may be classed under 
the following heads :— 


1. The external conformation of the 
limb. 

2. The motions of which the limb ap- 
peared to be susceptible. 

3. The state of the muscles of the limb. 

4. The state of the vessels and nerves. 

5. The state of the ligaments. 

6. The state of the bones, and of the 
articular cartilages. 





* This lecture was mislaid during the week in 
a it was originally designed for publication.— 
D. 
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1. External Conformation.—The limb, 
which is so much inverted that the great- 
toe is applied to the tendo-achilles of the 
opposite leg, is shortened nearly four 
inches, and also wasted,—the thickest por- 
tion of the thigh and leg measuring each 
an inch and a half in circumference less 
than the same parts of the opposite limb. 
The pelvis is considerably elevated at the 
side ing to the dislocation. The 
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obturator internus, its place being occu- 
pied by a quantity of fat of a peculiar 
gristly texture. e quadratus and ge- 
mini are pale and small, and are bisected by 
an irregular tendinous line. The direction 
of these muscles, between their points of 
attachment, is preternaturally oblique. The 
psoas and iliacus internus are diminished 
in size, and their line of direction from the 
brim of the pelvis to their connexion in 














cuticle of the sole of the foot is not nearly |the lesser trochanter is so altered, that 
so thick as that of the same part of the | they extend from the part at which they 
opposite limb. There is a remarkable | escape from the pelvis, horizontally out- 
fulness about the middle of the hip, evi-| wards and backwards. The triceps ad- 
dently produced by the head of the femur, | ductor is shortened, and such parts of 
in front of which the great trochanter lies. | this muscle as terminate in the linea as- 
The centre of the head ofthe femur is dis-| pera, lie in a direction more horizontal 
tant,—from the anterior and superior than natural. The pectinalis is greatly 
spine of the ilium three inches and a half, | diminished in size, and its direction is very 
—from the anterior and inferior spine | nearly horizontal. The gracilis is wasted, 
two inches and a half,—from the poste-| and the obturator externus runs obliquely 
rior and superior spine three inches and upwards, from its origin to its insertion. 

five-eighths;—while the centre of the} 4. State of the Vessels and Nerves.— 
great trochanter is distant,—from the an- The femoral vessels and nerves having 
terior and superior spine of the ilium four| passed under Poupart’s ligament, sink 
inches and five-cighths,—from the anterior into a deep fossa, and extend backwards 
and inferior spine four inches,—from the and outwards towards the lesser trochan- 
posterior antl superior spine six inches,—|ter. They are much more convoluted or 
from the posterior and inferior spine five serpentine than the corresponding vessels 
inches and a half,—and from the tube- of the opposite limb. The sciatic nerve is 


rosity of the ischium four inches. 

2. Motions of which the Ilio-Femoral 
Articulation is susceptible.—Rotation in- 
wards is not impeded, for the state of in- 
version in which the limb naturally lies, 
may be increased. Rotation outwards is 
so limited that the foot cannot be everted 
beyond that line in which the toes are di- 
rected exactly forward. Flexion is slightly 
limited. Addaction is natural. Abduc- 
tion very confined. Extension cannot be 
increased beyond the direction of a straight 
line-—or, in other words, flexion back- 
wards cannot be performed. 


| flattened and much curved, and appears 
as if it had been the seat of chronic in- 
| flammation. 
| 5. State of the Ligaments.-A very 
| strong ligamentous fasciculus extends be- 
| tween the anterior and lower part of the 
ilio pubic symphisis and the lesser tro- 
jehanter. This must have performed the 
function of a check ligament to the motion 
of eversion, for every attempt at turning 
‘the limb outwards renders it very tense. 
| A thick capsule surrounds the new articu- 
lating surface on the ilium, and also the 
| head and neck of the femur. This capsule 


3. State of the Museles.—The gluteus is connected to the edge of the new aceta- 
maximus is increased in breadth, but di- | bulum, and, extending from this over the 
minished in thickness and length. The | head of the femur, terminates by uniting 
gluteus medius is decreased in thickness ;| with a mass of firm ligamentous cellular 


the posterior edge of this muscle runs ex- 
actly over the head of the femur. The 
thickness of the gluteus minimus is still 
more remarkably diminished. All the 
glutei are paler than the same muscles of 
the opposite limb; this also is more ob- 
viously the case in respect to the mini- 
mus, for the texture of that muscle re- 
sembles adeps rather than healthy muscu- 
lar fibre. The length of the pyriformis, 
exterior to the pelvis, does not exceed one 
inchand a half. It is rounded in its form, 
and entirely fleshy. In place of extending 
to the trochanter, it is inserted, at the dis- 
tatice of some inches from this process, 
in the new capsule which covers the head 
of the femur. There is not a trace of the 


| substance, which surrounds the neck and 
| lesser trochanter. This capsule does not, 
| however, form a regular cavity, for, in 
| several places, bands cross between it and 
|the neck of the femur; and although its 
inner surface is evidently smeared with 
synovia, it has not the smooth aspect of an 
original synovial membrane. There is, 
imbedded in the capsule, so as to form as 
it were a portion of it, a piece of bone of 
a rounded flat figure, half an inch in dia- 
meter, smooth on that surface of it which 
is directed towards the joint, although not 
covered with cartilage. It is placed ex- 
actly above the part where the femur pass- 
ed out of the acetabulum at the time of 
dislocation, and it has the appearance of 
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922 DR. WALLACE ON THE CHANGES WHICH TAKE PLACE 


having been a of the brim of that 

ca at the time of the acci- 

dent. The structure of the capsular liga- 

ment is not distinctly fibrous, but com- 

of a condensed cellular substance. 

ere are no remains of the round liga- 
ment. 

6. State of the Bones and Articular 
Cartilages.—The anterior, internal, and 
inferior portion of the head of the femur, 
or that portion which, in the natural situ- 
ation of parts, is directed inwards, for- 

and downwards, is applied to the 
dorsum of the ilium, the trochanter major 
being thrown forwards. The articulating 
surface, which has been thus formed on 
the head of the femur, is flat, or very gently 
convex, about an inch and a half in dia- 
meter, stnooth, whitish, hard, and polish- 
ed, though not uniformly so; for in some 
parts the bone appears red and us, 
The remaining portion of the head of the 
femur is not opposed to bone, but enclosed 
in and applied to the capsule of the joint. 
It has lost its natural smooth and rounded 
form, being very irregular and deprived of 
its cartilage. Some parts of it are covered 
with a substance of the nature of ligament, 
while on other parts there are several 
small pits or fosse, but none of them ap- 
pear to have been the depression for the 
attachment of the round ligament. 

There is an irregular ossific deposit 
round the lesser trochanter, and also be- | 
tween that process and the present articu- | 


{is a superficial fossa of a triangular form, 
| filled with a fibrous substance continuous 
with the surrounding cellular tissue. There 
is no articular cartilage on any portion 
‘of the bones which form the new joint. 

| Remarks.—It is evident that this 
|have been a dislocation of the femur di- 
rectly upwards on the dorsum of 
‘ilium, accompanied by a fracture of 
‘superior edge of the acetabulum. 
|may be called a partial dislocation; for 
a portion of the original acetabulum forms 
a small part of the articulating surface 
which at present receives the head of the 
‘femur. The shortening and inversion of 
the limb, the situation of the trochanter 
and of the head of the thigh-bone, as felt 
prior to dissection through the integu- 
ments and muscles, and the nature and 
extent of the motions of which the limb 
appeared to have been susceptible, consti- 
tute exactly the symptoms which occur in 
this form of dislocation. It is remarkable 
how muck the pelvis was elevated on the 
side corresponding to the dislocation; for 
when we consider the situation occupied 
by the head of the femur, it is clear that 
the limb was not necessarily shortened 
from this cause more than one inch and a 
half; yet when we compare the length of 
the two limbs, we find that the malleoli, 


| patella, &c. of the dislocated limb are 


nearly four inches above the level of the 
same parts of the opposite limb. So great 


la change in the direction of the pelvis 





lating surface. The surface on the ilium, must have been the result of time; and 
to which the head of the femur is applied,/ here it may be remarked, that it is a 
is elevated half an inch above the level of | change contrary to that which might, prima 
the surrounding bone, so that this cavity | facie, have been expected. For, it is na- 
appears to be formed on a plate of bone, tural to suppose that, as the limb must 
which has been planted, as it were,on the have been shortened by the dislocation, 
iliam. The superior and posterior portion there would be an effort to depress the 
of the new acetabulum, or about twat! irgs_ corresponding side of the pelvis, for the 
of its whole extent, is smooth and bony, | purpose of making amends for that short- 
and, being very slightly concave, is, though | ening. The elevation of the pelvis on the 
larger, exactly adapted to the correspond- | dislocated side may, however, be accounted 
ing surface on the head of the femur; but | for in the following manner. In conse- 
its anterior and lower portion is some-| quence of the obliquity of the new joint 
what irregular, and made up of ligament- | which was formed between the iliam and 
ous prolongations, and of small osteo- | femur, the dislocated limb must have been 
cartilaginous excrescences of a cauliflower | unable to bear its own natural proportion 


shape. These spring by small peduncles 
from the bottom of the outer and upper 
portion of the old acetabulum, and thus 
form a portion of the new articulating 
surface. The aspect or direction of the 
articulating surface on the ilium is back- 


wards, outwards, and upwards. A groove | respo 


is formed one inch in depth on the outer 
side of the ilio-pubic symphisis, for the 
lodgment of the conjoined tendons of the 
psoas and iliacus muscles, in their passage 
over the brim of the pelvis to the lesser 
trochanter. There is scarcely a vestige of 
the old acetabulum. In its situation there 


|of the weight of the body. The trunk 
was, therefore, inclined over the sound 
limb, to bring the centre of gravity of the 
superincumbent parts within the base of 
sustentation afforded by that limb; but 
this could not be done without a cor- 
nding elevation of the pelvis 

the dislocated side. In confirmati 

this view of the matter, I ma: 
that the state of the cuticle on 
the foot of the dislocated limb, 
monstrates that this limb had 
only a small portion of the w of 
body. 
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IN AND NEAR UNREDUCED DISLOCATIONS- 923 


The entire or a part of the muscles of | surrounding parts. Thus, in the present 
the limb which has been dislocated, fre-| case, there was not the slightest remains 
quently undergo im changes, which of the veand ligament. 
are well by the present dis-| In all complete dislocations of enarthro- 
section. dial joints, the capsular liagament is, in 

Ist. When dislocated bones are allowed my opinion, necessarily ruptured; but if 
to remain in such a situation that the na-|the bone be returned into its natural si- 
movements of the limb are prevented | tuation, the laceration is quickly repaired ; 
or restricted, its muscles become dimi- | whereas if the displacement be allowed to 
we or wasted. This change had continue, a capsule is formed round the 
taken place on almost all the joint, partly by the original lacerated 
muscles of this limb, as appears by com-| capsule, and partly by the surrounding 

measurements with those of the, tissues, which become converted into 
same of the — limb. But al- capsular tissue. It is more than probable 
t there was this case a general that the capsule of the joint was lacerated 
shrinking or wasting, this was more ob-|in the dislocation before us, although this 
vious in some of the muscles than in/ dislocation must be considered a partial 
others, and in none more than in those one; yet there is not any appearance of 
| it was to rotate the limb out- | laceration, for there is here a perfect, very 
wards; a motion which, from the situa- thick capsule; but although this capsule 
tion of the bones, as well as from the ex- is remarkable for its great thickness, it 
istence of the check ligament, we noticed is not formed of those glistening fibres 
had been rendered almost impossible. | which we may suppose entered into the 
2ndly. If a tendon be torn across at its formation of the original capsule. It has 
junction with the fibres of a muscle, the the appearance of a firm condensed cel- 
detached ends of the muscular fibres be-/ lular tissue, and although its inner surface 
tly connected or united evidently possessed the power of secreting 
to those parts with which they may be synovia, it does not exhibit the smooth, 
brought into contact. This appears to shining aspect of a synovial membrane. 
have been the case with the pyriformis. | Nature does not appear to have the 
3rdly. If the fleshy fibres He a muscle be| power of forming articular cartilages in 
torn are after a time re-| those acciden‘al joints which result from 
united to each other, not, however, by unreduced dislocations, for the new ar- 
muscular tissue, but by tendinous fibres. ticular surfaces are always covered by a 
So that the muscle assumes the character lamina of bone, which resembles in ap- 
of a biventer or digastric. A reunion of pearance the ivory-like substance some- 
this kind was exhibited by the gemini and | times found in natural articulating sur- 
quadratus femoris. |faces, of which you may here observe 
4thly. If the tissue of a muscle be so| great numbers of curious specimens. (The 
torn, displaced, and injured, as to render lecturer exhibited several very fine speci- 
its re-union by tendons impracticable, the | mens of enamelled articulating surfaces.) 
entire texture of the muscle is changed,/And as a cartilaginous surface cannot 
or, rather, the muscle is absorbed, andj easily play on a bony surface, the original 
there is deposited in its place a substance cartilage which may have covered the 
of a peculiar texture, resembling a mixture | head of the dislocated bone, becomes ab- 
of adeps and fibro-cartilage. This appears sorbed, and its situation is occupied by the 
to have been the case with the obturator same kind of tissue as that which forms 
internus. |the new surface upon which the head of 
5thly. When the distance between the | the bone is applied. 
points of attachment of a muscle is either, In accidental joints, the result of dis- 
increased or diminished, the muscular united fracture, the ends of the bones 
fibre undergoes such changes as may be appear to be covered by an articular car- 
necessary to adapt itself to its new state. tilage. This substance is not, however, of 
Thus muscles are sometimes shortened,|the nature of the articular cartilages of 
and sometimes elongated, The triceps original formation. It corresponds in its 
and others were in this case shortened, character with the temporary cartilage of 
and the quadratus and gemini elongated. | bones ; or, more properly speaking, it is 

When any of the ligaments of a joint) bone ina state of imperfect formation. 
have been torn during the act of disloca-; If, in consequence of dislocation, the 
tion, if the bone be allowed to remain in| head of a bone be removed from a cavity 
such a situation, that the torn ligaments naturally covered by articulating cartilage, 
can no longer serve any useful purpose, | such for example as the acetabulum, the 
they are absorbed, and completely disap- cavity becomes contracted in size, altered 
pear; or they are changed into cellular in form,—in short nearly obliterated; and 
tissue, and become confounded with the | the cartilage which Gonmsealp covered its 
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924 MR. WARDROP ON UNNATURAL AURAL SOUNDS. 


surface iy | sage being replaced by’ proofs which can be afforded of the 
ligamentous growing at right angles possessed by our structures to adapt them- 
from the surface of the bone; and these,’ selves to new circumstances; and this I 
extending outwards, become confounded have done, not merely for the purpose of 
with the surrounding parts. Thus, in the enlarging your views respecting the es- 
present case, there was scarcely a trace of pecial subject of dislocations, but to illus- 
the original acetabulum, except at that trate the great resources with which our 
part where it forms a portion of the new system is endowed for the reparation of 
articulating cavity, and its site was covered injuries in general ; well convinced that a 
by a dense mass of fibrous tissue. clear conviction, and a constant recol- 
When it is necessary to bring a carti- lection, of the existence of those resources, 
laginous articulating surface toa new and are of the highest importance in practical 
higher level, and still to preserve an arti- surgery. 
culating surface, it is accomplished by the 
growth of excrescences connected by 
peduncles with the surface from which they 
spring. This law was remarkably exem- 





CLINICAL OBSERVATIONS 


plified in the present dissection by those on 
excrescences which grew from the bottom | 7 
of the upper part of the acetabulum, and VARIOUS DISEASES, 
which thus raised that portion of the old | BY 


cavity to a level with the new articulating | 
surface. These excrescences illustrate the 
mode of formation of the cartilaginous | 
bodies which we occasionally find loose in| oy uxxaTURAL SOUXDS IN THE’ EARS, 
joints; for it is evident that a trifling) ..ucen BY DIBNASR 09.908 BRAne 
force might have detached them from the | , : y ‘ 
surface upon which they grew, and they! Tuere are certain morbid states of the 
would then, of course, be found loose in| organ of hearing,— unnatural sounds,— 
the interior of the joint. | which are caused by changes in the quan- 
Of all the textures connected with un-| tity and momentum of the blood within 
reduced dislocations, there are none which | the brain; in like manner as I have re- 
exhibit more remarkable changes than | marked (page 887) that the sense of sight 
bone. It is very interesting to observe | is affected by irregularities in the circula- 
the facility with which this apparently un-' tion of the blood within the head. These 
yielding tissue adapts itself to all those | affections have not been noticed either by 
varied states which may be required. At 'those authors who have treated of the va- 
one time we find it so completely removed | rious diseases of the heart, or those who 
in some parts, that not a vestige remains; have described diseases of the ear. 
and on other occasions great additions are; The unnatural sounds produced by a 
made to the original bone, to serve useful | disturbed action of the heart, are widely 
purposes. Again, without either increase | different from those which are caused by 
or diminution of the quantity off the | a simple congestion of blood in the brain, 
osseous matter, we find the bone to be, as! or by diseases of the different structures 
it were, so completely new-modelled, that’ which compose the organ of hearing. 
its new shape has scarcely any resemblance! Besides occasional feelings of giddiness, 
to its former figure. In the present dis-' or “swimming in the head,”—sensations 
section, the acetabulum was ncarly taken somewhat like those which precede syn- 
away, a new plate of bone for the forma- | cope,—there is a whizzing or buzzing 
tion of an articulating surface was depo- | noise, a noise like the roaring of the sea, 
sited on the ilium, and the head of the or boiling water, orthe rattling of a car- 
femur was completely re-modelled. These ‘riage, sometimes sae ono in both ears, 
changes are brought about by the action of but more commouly only in one. Thongh 
the absorbents or the nutritive exhalents, ' these sounds may vary in intensity, they 
or by the combined action of both those | never altogether subside,—at least as long 
systems of vessels. Dut respecting the |as the heart’s action continues disturbed ; 


MR. WARDROP. 





' alterations which bones undergo in cases and their unceasing nature may be con- 


of unreduced dislocations, I need not en- sidered as their most remarkable charac- 
large, as on this part of our subject you ter. There appears little change in the 
will find ample details in books, more par- | functions of the ear, as far as relates to 
ticularly in the works of Sir Astley Cooper its power of distinguishing the intensity of 
on dislocations. sounds ; and, as I observed when speaking 

I have been thus particular in taking of ocular spectra, the sounds subside when 
advantage of the present opportunity, to the disturbed state of the circulation caus- 
point out some of the most remarkable ing them is removed. 

‘ 
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CAUSED BY DISEASE OF THE HEART. 925 


Case 1.—A lady, in the forty-fifth year 
of her age, was suddenly thrown into 
affliction, which waa immediately 
by a violent palpitation of the heart. About 
fourteen days afterwards, the palpi i 
never having subsided, she felt, in the 
evening, a noise in one ear, which she 
mistook for the sound of carriages pass- 
ing in the street. This noise continued, 


with remissions, and she sometimes per-| 


ceived it in both ears. It was accom- 
panied by a “ swimming in the head,” and 
on some occasions she was unable to 
balance herself and walk straight. In this 
state a physician prescribed the loss of 
twelve ounces of blood, by cupping, after 
which the symptoms incre She was 
also bled with leeches, and put upon a low 
diet, without benefit. Since that period, 
which is nearly two years ago, she has 
never lost the unnatural senvation in her 
right ear, and though the palpitations of 
the heart vary in degree, they have never 
altogether subsided. 

Case 2.—A gentleman, about forty years 
of age, applied to me on account of a 
deafness and perpetual noise in one of his 
ears, which he likened to the rushing of 
water. He had, besides, the sensation of 
a “swimming in the head,” and for these 
affections he had been treated by bleed- 
ings and antiphlogistic remedies for up- 
wards of nine years. xe abdomen was 
full and tense, the tongue Considerably 
furred at the root, the pulse vibratory and 
small, though easily compressed, and there 
was an increase in the impulse of the 
heart. 

Considering the affection of the ear and 
head to depend on the disturbed state of 


“ swimming in the head,” and a sound in 
her right ear, which she compared with 
the rushing of water, which has never 
ceased, though varying much in degree 
jat different times since its commence- 
| ment, 

Remarks.— Whatever excites the nerve 
of any of the organs of sense, creates such 
sensations as the particular nerve is or- 
dinarily employed in conveying to the 
jsensorium. Irritate the eyes, the nose, 
|e tongue, or the ears, with the galvanic 
| fluid, and you have sparks of fire, smells, 
tastes, or sounds, each according to 
the function of the organ of ‘sense which 
is thus excited. Hence, changes in the 
circulation of the blood within the head, 
when influencing the nerve of the eye, 
cause the appearance of spectra; and 
changes in the distribution of the blood 
in the brain, influencing the nerve of 
hearing, produce sounds. 

I have observed that these unnatural 
| sounds are not necessarily connected with 
any diminution in the power of the ear to 
distinguish sounds of different intensities, 
though, at the same time, such an imper- 
fection may also exist—as in the eye, al- 
though the spectra may, more or less, in- 
terrupt the free use and nice application 
of the organ of vision, yet the person may 
still possess the power of distinguishing 
the most minute objects. Iam persuaded 
that many of those cases of deafness 
which are called “ nervous” are caused 
by a disturbance in the circulation of the 
| biood through the brain, in consequence 
of the heart's actions being changed—a 
class of cases which are usually consi- 
dered to be incurable, and wherein the 








the heart’s actions, and on derangement}local means commonly resorted to can- 
of the prime vie, 1 commenced the treat-| not avail. The plan of treatment in such 
ment of this patient by freely evacuating | cases, which 1 have found most useful, is 
the alimentary canal with a course of to disregard, entirely, all local remedies, 


purgatives. This was followed by a dose 
of James's powder, continued for some 
nights,—afterwards administering small 
doses of colchicum, and, finally, using 
the sulphate of iron. By these means 
his health was progressively restored, 


and the circulating and digestive or-| 


gans daily improved, and during this 


period the sensations in the head and| 


ears were greatly mitigated, and I saw 
him three years afterwards enjoying a 


better state of health than he had done, 


for a long time, though he still had a 
slight degree of deafness. 

Case 3.—A public dancer consulted me 
on account of palpitations, of which she 


had complained upwards of six years, and | 


which had been occasioned by excessive 
fatigue in dancing. At the same time 
that these commenced, she suffered greatly 
from dyspnea and shortness of breath, 


van to endeavour to mitigate the disease 


of the heart. 





Venous Putsation.—In a gentleman 
labouring under pneumonia, attended by 
Mr. M. Collis and myself, the action of the 
heart was very powerful, and a distinct 
pulsation, corresponding with each stroke 
of the left ventricle, was perceptible in all 
the veins of the back of the hand. Mr. 
Crampton also witnessed this curious phe- 
,nomenon. Venous pulsation was also 
quite evident to Dr. Ireland, Mr. Cramp- 
ton, and myself, in a lady in Parliament 
Street, who was attacked with very acute 
peritonitis. These are the only instances 
of it in the extremities I have seen.— 
| Dr. Graves, in Dublin Medical Journal, 
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DR. MARSHALL ON SPURIOUS MELANOSIS 


REMARKS ON 


SPURIOUS MELANOSIS OF 
THE LUNGS. 


By Wittram Marsuart, M.D, Cam- 
buslang, near Glasgow. 


Waren I communicated the cases of 
spurious melanosis which appear in the | 


to be tinged with black matter. 
The was considerably dis- 
tended, and on opening it it was found to 
contain above eight ounces of fluid, while 
the heart was much en . There was 
copious effusion into sides of the 
chest. The right lung had contracted nu- 
merous old and firm adhesions to the costal 
pleura. When cut into, this lung - 
sented throughout the jet-black r 
characteristic of melanotic infiltration, and 
the fluid in the chest was tinged as deeply 





559th Number of this Journal, I expressed | a. ink by the matter which oozed from 
my intention of resuming the subject at) the incisions, and b handling the lung, the 
some future period. This 1 proceed now | hands were Drornde as if they had been 
to do, prefacing my remarks, however, | dipt in a mixture of lainp-black and water. 
with a case of the disease which I have | geyeral portions of this lung were hepa- 
had an opportunity of inspecting since the | tized, and sections of some of these por- 


date of my last communication. 


Case 1.—The subject of this inspection 
was David Shedden, wt. 57; he had been 
engaged in coal-mining from his youth ; he 
was of intemperate habits, but had always 
enjoyed good health until about ten years 
ago, when, bya fall of stones in the pit, he 
had one of his thigh bones fractured, and 
was much bruised in the chest. On re- 
covering from the effects of this accident, 


tions displayed incipient vomice; the 
largest cavity did not, however, equal the 
|bulk of a sinall nutmeg. The left lung 
| adhered pretty generally to the eostal 
|pleura. The black infiltration was per- 
| fectly recognisable in it, but by no means 
in the same degree as in the right lung. 
Here and there commencing hepatization 
might be detected in its substance, but the 
lung was generally respirable, as it floated 


he returned to his employment, and al- | freely in water. 


though harassed by occasional attacks of} 


cough and dyspnoea, he continued at work 
until March 1827, when those symp- 
toms became so highly aggravated as 
to compel him to abandon the mine; 


but he continued to do light work! 


above ground until the close of 1833. 
During this time the expectoration which 
accompanied his cough was muco-puru- 
lent, and such was the severity of his oc- 
casional attacks of dyspnea, that they 
resembled asthma very closely. In winter 
his symptoms were always aggravated, 
and in December, 1833, he was gor pee 
to bed with an acute attack of his pectoral 
complaints, accompanied by fever, and 
ending in general anasarca, which con- 
tinued for two months, but finally yielded 
to diuretics. He recovered from this at- 
tack, regained strength, and returned to 
his employment, but had not continued at 
work above four weeks when exposure to 
cold occasioned a recurrence of his com- 
plaints ; dyspnoea was at this period most 
distressing, and the expectoration was 
copious, though s¢i/? muco-purulent ; ana- 
sarca again supervened; the dropsy was 
not now confined to the cellular mem- 
brane, but effusion took place, both into 
the cavity of the chest and the abdo- 
men; and as it continued to increase, he 
sank under his disease, and died on the 
25th of April, 1834. 


Post-mortem Inspection.—On lifting the 
sternum, the mediastinal glands were seen 


The abdomen contained several pints of 
fluid. The liver was enlarged, and its 
| substance when cut into exhibited a gra- 
‘nularand mottled appearance. The other 
viscera were healthy. 

Remarks. — This case presented one 
| striking feature, in which it differed from 
| the cases formerly detailed, in so far as the 


| expectoration did not at any period of the 


disease exhibit those peculiar characters 


|which so perfectly identified the sputum 


in these cases. In this circumstance there 
| is confirmation of the opinion hazarded in 
|the former paper, that the black expec- 
toration does not appear until the sub- 
stance of the lung begins to break up, 
and, consequently, that its appearance 
indicates an advanced stage of the disease. 

In all the cases formerly related, the 
disease had run its course, and death 
|was fairly referrable to the extensive 
| disorganization of the lungs. But in this 
| case the copious effusion into the cavities 
|had accelerated the fatal issue, and an 


‘opportunity was thus afforded of ascer- 


|taining the fact, that the secretions from 
| the lungs may be untinged by melanotic 
| deposit, though the entrance of those or- 
' gans be deeply charged with this peculiar 


infiltration. 

The various inspections I have now had 
}an opportunity of witnessing, have pre- 
sented four different conditions of the 
substance of the lung, which may be pre- 
sumed to mark so many consecutive stages 
of the disease. 
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THE LUNGS. 


he | the | coal districts, and to certain pits in those 
souteg: filling yet soft, crepitous, and | districts; though, as is well known, oil- 
black matter freely | lamps are used in all the collieries through- 
on maceration, and losing intensity of| out the kingdom, and the cause thus as- 
a. during that process. tie sumed is, consequently, in gencral opera- 
ne- | tion. 
= substance of the Tung but, scatter The cases related have all occurred in 
rough it, hepatized greater or | two pits out of the many scattered over 
less bulk,—these characterized by their | this Vistriet ; and, farther. the disease is, I 
greater resistance to the knife, their deeper | believe, unknown in the Newcastle col- 
jet colour, and the absence of crepitation. | lieries, although, from the method of their 
3rd. These hepatized portions occupied | ventilation,* and from the vast extent of 
by vomicz in various stages of progress. | the workings, and, consequently, the num- 
' o>. aa Mn Ya of ra | bem ee > ~: a = 
ung; its cen extensive and | most favourable circumstances € 
irregular excavations, Saeeed by shreds development of the di , were inhala- 
of induration and friable pulmonary sub- | tion of soot its cause. 
stance ; the bronchix semi-ossified attheir; The true explanation of the origin of 
roots, and terminating abruptly, and open- | this disease in colliers seems to be, that it 
mouthed, in these excavations; the fluid | is in consequence of the inhalation of fine 
pr nae be ney —— a ape rn < - ha oe - the — 
an € ns remaining lung of a nce of the lung. at coal may floa’ 
deep jet colour, retaining this colour in throagh the air in particles sufficiently 
spite of repeated and continued macera- fine to be inhaled without immediate irri- 
tion. | tation, and that it is thus inhaled, is a mat- 
The diagnosis of this affection previous | ter of common observation. The expec- 
to the appearance of the black expectora- | toration of colliers is tinged of a black co- 
tion seems still obscure. But were acase lour for several hours after returning from 
of pulmonary affection to occur in the | work, and during the strikes, which not 
poreanel an individual mee " a. mage tong = ral —. tinge “ 
in whic urious melanosis had ap-/the sputum has been observed at the enc 
peared, Sell Suns the chest symptoms a of eovetel weeks. 
tended by the early supervention of dys-| In the collieries in which these cases 
pnoea, and did they become chronic in their | have occurred, this fine dust is carried 
form and duration, the existence of spu-| along by the currents of air to a consi- 
Pm poy my men oe ‘4 supeste®. On — — from y yr ty 
these ut probably as much upon a on descending into the pit, the 
certain resemblance betwixt the aeihand is speedily cotpuedl elt a ri coating of 
those detailed, which, though it may strike | it; it even insinuates itself under the 
the eye of an observer, yet cannot be con- | closest parts of the dress, and even under 
veyed in words, I have hazarded the opi-|the linen; and, farther, if colliers attend 
nion that the disease exists in two indivi- | work with open wounds, whether of large 
duals at present under my care. _ |orsmall size, this powder becomes incor- 
Different opinions have been entertain- | porated with the raw surface, without im- 
ed in this quarter regarding the origin of | peding the process of cicatrization, pro- 
this disease. Some attribute it to the| ducing a mark as indelible as the Indian 
pao of blasting _ gunpowder under | tattoo, or the gunpowder prickings com- 
grou others to the inhalation of the | mon among sailors. 
lamp-black or soot, formed by the oil-| When this fine dust is inhaled, it is, in 
lamps of the miners. ordinary cases, gradually discharged with 
Whatever may be the modus operandi of | the expectoration, and even though a pro- 
blasting in the production of this disease, | portion of it should be absorbed, we may 
the theory can have no weight here, as in| suppose that if the lung be healthy, it 
& oe by — any ?—. ~w nae _ mo — — | - 
employed, the c is not wrou , rown © rou ime. But i e 
blasting, this process being aoe to a bronchial and coslealor surfaces, or the 
destruction of the dikes or troubles which | substance of the lung, be diseased, and if 
occasionally intersect the coal stratum, and | under those circumstances an individual 
to the operation of driving a stone-mine, | be daily exposed to the inhalation of this 
or level,—departments of the work in| matter, it may be supposed that no such 











which these men were not employed. salutary efforts will take place. On the 
_ As to the disease originating from the | other hand, the powder may be allowed to 
inhalation of lamp-soot, it becomes those — 


who entertain such an opinion to explain| , < ; 
r . : - Some of the Neweastle collieries have thirty 
why the disease is confined to certain | mites of atv course veutilated by a single shaft, 
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928 MR. KNOWLES'S CASE OF HYDROPHOBIA. 


collect in the pulmotary vesicles, it may , of two of the cases detailed, demonstrated, 
i itself with the substance of clearly, the carbonaceous nature of the 
the lung, its presence, as a source of irri- deposit, and its unlikeness to any of the 
tation, may react upon the existing dis- | secretions, or to any animal substance 
ease; the respiratory functions will thus | whatever. 
become embarrassed, and those organic} The process pursued in this analysis 
changes in the substance of the lung en-| was the subjecting the matter to the ac- 
sue, which, after an uncertain period, un- tion of nitric acid at the boiling point, 
fit this organ for its purposes in the ani-| subsequently to that of a solution of caus- 
mal economy. tic potass, and, finally, to the operation of 
That some such predisposition as is heat; and though the analysis was not 
here presumed is necessary to the acces- carried so far as to ascertain the identity 
sion of the disease, is proved by its rare- of the matter with coal, yet its affinity to 
ness; and as disease of the lungs is com- charcoal was sufficiently evident. 
paratively unfrequent among colliers, the) Cambuslang, Sept. 12th, 1834. 
rareness of the affection (if the predispo- 









































sition consists in such disease) stands still | _____ ssecietinniaiamaineninmtanteinamtttines 
further accounted for. Certainly, in the| 
cases detailed, confessedly difficult though | HYDROPHOBIA 


it be in such a matter as the present to) 
distinguish betwixt cause and effect, the 
impression on my mind is, that pulmonary 
disease, arising from natural and cogniza- | 
ble causes, preceded in every instance the | To the Editor of Tux Lancer. 
accession of the peculiar affection under 
consideration. Str,—The very peculiar manner in 

It may be said that the same objection | which the following case of hydrophobia 
as was valid against the inhalation of| was excited, renders it, in a professional 
lamp-sooot, as the cause of this disease, point of view, one of considerable interest. 
may be urged against the inhalation of Being thus impressed, I feel it a duty to 
coal-dust. But it ought to be recollected,| communicate it to you for insertion in 
that while the former of these causes is | your excellent journal. 


FOLLOWING THE BITE OF A DOG NOT 
SUPPOSED TO BE MAD. 





identical in its nature in all cases, the ex- | 1 am Sir, 

istence at all of the latter depends upon a Your obedient servant, 
variety of circumstances, as the nature of! E. L. Know es, Surgeon. 
the coal, the method of working it, &c.; Soham, Cambridgeshire, 

Thus, when the coal is very soft, and Sept. Sth, 1834. 


wrought small, as in the English collieries, 
or when the workings are of a wet or; Case.—Wm. Iilills, of Soham, zxtat. se- 
damp nature, from the neighbourhood of} ven. His mother states, that about five 
springs, or from constant leakage, the| months ago he was bitten by a dog which 
production of this fine powder can scarcely was exasperated by the continued teazing 
take place. But when, as in the pits in of this and other boys. His shoulder was 
which these cases occurred, the woikigs much lacerated, but the wound was consi- 
are perfectly dvy, when the coal, as in | dered of little importance, the animal be- 
them, is close, hard, and compact in its'ing well and still in existence. It was 
fracture, and when it is wrought large by | simply dressed, and it soon healed ; from 
the continued and laborious application of which period, till Saturday, June the 9th, 
the pick, then we have circumstances in| the boy appeared to be perfectly well; he 
all respects favourable to the production | then complained of thirst, nausea, and a 
of this fine dust. | disinclination to move. On Sunday his 
Were it necessary to advocate still fur- | symptoms had much increased, and he ex- 
ther the opinion here advanced, respect-| pressed very great aversion to being 
ing the origin of this disease, the colla-| washed, according to usual custom. Not- 
teral evidence of the analysis of the mela-| withstanding these symptoms, his friends 
notic matter in Dr. Gregory's case might| were still impressed with the idea of the 
be adduced, as well as the direct proof | disorder being a bilious attack, until Mon- 
afforded by the fact, that the disease only | day, at four p.m., when the symptoms be- 
occurs in colliers, and in artificers who,|came so augmented as to induce them to 
like them, are exposed to the inhalation | apply for medical assistance. 
of carbonaceous matter ; thus a case lately On entering the room, the first symp- 
occurred in this vicinity, in the person of} tom that caught the eye was the great dis- 
a workman employed in dogging moulds} tress depicted in the patient’s counte- 
for fine castings with finely powdered| nance. The eyelids were opened to their 
charcoal. Finally, analysis of the sputum | fullest extent, accompanied by considera- 














MR. TODD ON INCISIONS IN GLOSSITIS. 


ble dilatation of the pupils; the face,| bite his attendants, who cannot now pre- 
neck, and chest, were bathed in perspira-| vail upon him, either by threats or re- 
tion; the angles of the mouth were drawn ward, to suffer the smallest quantity of 
up by the spasmodic action of the zygomatic fluid to pass his lips. From this time he 
muscles, producing a horrid grin, and he gradually became worse, and at 12 p.m. 
was incessantly spitting a frothy mucus. death put a period to his extreme agony. 
When spoken to, he answered in a hurried | Remarks.—I am sorry to say that no 
manner, and in broken accents. There post-mortem examination was permitted. 
was no pain in the site of the wound, but There is, in my opinion, in this case, a 
considerable uneasiness was expericnced | character well worthy the attention of the 
in the region of the heart. Pulse 90, fee-| | Profession generally, as it may unfold the 
ble, irregular, and intermitting ; respira-| answer to a question which has long been 
tion hurried, and degiutition appeared to be! doubted by the medical world, viz. whe- 
entirely suspended. Notwithstanding he ther the canine race are capable of com- 
had great thirst, the sight of the smallest municating hydrophodia under a state of 
quantity of water produced the most vio-| irritation or excitement, when not actually 
lent spasms and jactitations of the whole labouring under the disease. In Dr. 
body. The muscles of the back were vio- Thomas's Practice of Physic, the following 
lently contracted, and the arched appear- remark is noted :—M. Rossi, in the Mém. de 
ance existed which is so frequently ob- /’Académie de Turin, tom. vi., endeavours 
served in tetanus, with which disease it to demonstrate, by cases, that animals, 
smight have been confounded had it not previously healthy, when enraged or irri- 
been for the effects which the appearance tated, in a high degree, are capable of 
of fluids produced, and the absence of a re-' communicating the disease by their bite, 
cent wound, The spasms occurred, when although Dr. T. considers that sufficient 
not excited, about every five minutes. ‘evidence has not yet been advanced to 
At six p.m. On visiting him at this establish the principle satisfactorily. I 
period, I found him in every respect the made every inquiry, both of the patient 
same, with the exception of having a great and, since his death, of his mother, as to 
antipathy to his bed ; he was therefore al- | whether he was bitten by any other dog, 
lowed to dress and walk during the in- | and they positively answered in the ne- 
tervals of the paroxysm. We now suc-| gative. What led me to the investigation 
ceeded, by means of a small reward, in in a more minute degree than I otherwise 
prevailing upon him to swallow a strong| should have pursued it, was the fact that 
opiate. He made repeated attempts ere | the animal which inflicted the wound con- 
he could accomplish it; and although it tinues alive and well up to the present 
was succeeded every time by a violent time. Therefore the facts of this case are 
spasmodic constriction, yet, so determined in perfect unison with the sentiments of 
was his character, that he persisted to the the French author: and as practical know- 
last degree in his efforts. The warm-bath ledge is of more value than theoretical 
and an opiate enema were now proposed, speculation, I shall not trespass upon the 
in the hope of alleviating the spasmodic valuable time of your numerous readers, 
action ; but we were obliged to abandon it, byadvancing any physiological hypotheses 
in consequence of the powerful and dis- on the subject.* 
tressing effect produced on the patient’s | 
mind. The avidity with which he took an 
orange was astonishing; violent spasms) 
however instantly succeeded, particularly | EMPLOYMENT OF 


929 





about the throat and adjacent parts. He 
appeared perfectly sensible, and repeatedly 
expressed his thanks for the small reward 
given for trying his utmost to overcome 
the difficulty that arose in swallowing. 
Great anxiety still prevailed in his coun- 
tenance, with sighing, and every word 
was succeeded by a convulsive sob. The 
ome was ordered to be repeated every 
our, 

Ten p.m. The malady is evidently ad- 
vancing, although the spasms continue 
much the same. Symptoms of exhaustion 
are now evident. His friends are unable 
to confine him in bed, except by the 
assistance of two men. He is constantly 
spitting, and has a great propensity to 

No, 577. 





FREE INCISIONS IN GLOSSITIS. 


To the Editor of Tar Lancer, 


Srr,—In a communication in Tur Lan 
cet (page 634) from Mr. Horne on the 
efficacy of the nitrate of silver im 
glossitis, there is a case related in 
which the nitrate was applied every 
morning for the space of a fortnight, and 
in the early stage of the disease twice 
aday. A fortnight is a long time to con- 





* An opinidh on this subject expressed 
by Sir B. Brodie, is recorded at page 
944 of the present No. 
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930 DR. PEACOCK ON SMALL AND FREQUENT DOSES 


tinue a painful remedy in a disease so 
dangerous as generally to require instant 
reliefJand which may be obtained with 
very little and only momentary increase 
of the patient’s sufferings. 

The nitrate of silver may be very useful 
in mild cases, and, probably, in cases 
similar tothe one related, when the pa- 
tient is much reduced, and cannot afford 
to lose blood ; bat I am sure, from what ! 
have seen of the disease, that, when very 
severe, deep incisions, extending from the 
base to the tip of the tongue, are more 
successful than any other treatment. Itis 
equally certain that mere scarifications, 
and the local application of leeches in 
alarming cases, do harm. “The swelling 
and suffering will often be found to be in- 










It was accordingly determined that deep 
and extensive incisions should be made 
into the tongue, as the only chance of 
saving life, and Mr. Webster made use of 
acommon scalpel to effect that object, 
cutting through half the substance of the 
swelling, from end to end, in several 
places. The hemorrhage was profuse, and 
the result of the operation most gratifying. 
The tongue was instantly reduced so 
much that it could be returned into the 
mouth, the breathing beeame natural, 
and the pain was greatly diminished. The 
patient, in fact, from a state of extreme 
danger was restored to comparative com- 
fort. In the evening leeches were applied 
to the sides and under surface of the 
tongue, and saline aperients were admi- 












creased dreadfully after the oozing of the | nistered during the night. The following 
blood has ceased.” This was well ob-| morning the tongue was reduced to al- 
served in a case that occurred in Mr.| most its natural size, and the patient 
Webster’s practice at St. Alban’s, last / could articulate without difficulty, and@ 
year, when I was his assistant, in which, could take any kind of fluid food with 
had not the most energetic treatment been comfort. In less than a week from the 
adopted, the patient must have died from | day of attack he was perfectly well, slight 








suffocation. 


The Case—A gentleman, 80 years of 
age, arose in the morning in his usual 
good health, and went into his farm-yard, 
where, having detected something wrong 
in the conduct of his servant, he was ex- 
ceedingly enraged, and scolded him furi- 
ously; when he returned into the house 
his wife remarked that he did not speak 
so distinctly as he was accustomed to do ; 
this he did not notice much himself, but 
in a short time, and during his breakfast, 
he was unable to move his tongue with- 
out pain, and very soon afterwards it en- 
larged so much as to fill his mouth en- 
tirely, preventing deglutition and affecting 
respiration. At this time, 9 o’dlo: k ja.m., 
Mr. Webster was sent for, and having 
been informed by the messenger of the 
nature of the case, he took with him 
leeches and appropriate medicine. I saw 
the patient an hour afterwards; he was 
in a very dreadful condition, the tongue 
was enormously swollen, and protruded 
from the mouth, and the skin forming the 
under part of the chin was much distended 
and discoloured, apparently from effused 
blood, some vessel probably having yielded 
during the paroxysm of rage, thus ren- 
dering him a horrid spectacle. The 


tongue was freely scarified, and leeches | 
were applied to it, without affording the | 


smallest relief. On the contrary, the 
swelling and suffering were much in- 
creased. About noon the patient breathed 


with so much difficulty that it was deemed 
of another | am glad to perceive they will be as accept- 


necessary to have the opi 


| debility only remaining. 
| Had the nitrate of silver been trusted to 
in this case, I fear the consequences woul 
not have been so favourable, for had the 
| active measures that were adopted been 
delayed one hour longer, the opportunity 
| of doing good would have been for ever 
jlost. Death would have terminated the 
patient’s sufferings before that time had 
elapsed. The superiority of this treatment 
over that with the nitrate of silver is very 
apparent, for the tongue recovers its use 
in two days, whereas by using the latter 
it does not resume its healthy condition 
until fourteen days have expired. Even 
in cases where there is great debility and 
exhaustion, I would prefer a good topical 
bleeding, by incision, to the nitrate of 
silver, as the strength is generally soon 
regained, but I would not bleed from the 
arm. I remain, Sir, 

Your most obedient servant, 

G. M, Topp, Surgeon. 

Old Kent Road, Sept. 1, 1834. 








MALIGNANT CHOLERA. 


SMALL AND FREQUENT DOSES OF 
CALOMEL, 








To the Editor of Tue Lancer. 


| Srr,—As the Asiatic cholera has again 
| shown itself in this kingdom, I wish to be 
| allowed a few words with the public, to 
| whom, from your Number of Saturday, | 


surgeon, as unless he was immediately | able, as, from your invitations to corre- 


relieved suffocation would quickly ensue. | spondents on this subject, I hope they will 
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be to you. Trusting you will find room’ grain doses of calomel every ten minutes, 
for this communication, I remain, dear washed down with cold water. Upon my 
Sir, your very obedient servant, first acquaintance, indeed, with the Indian 
J. Peacock, M.D. cholera, a small matter of rochelle salt was 
Darlington, Sept. llth, 1824. | put in the water, but when I became fa- 
- 'miliar with the disease, I found I could 
It was on the Ist of October, 1832, that trust safely to the grain of calomel every 
I made known, through the medium of the ten minutes without anything else. Out 
London Medical and Physical Journal, an|of upwards of thirty cases of Asiatic 
easy and expeditious mode (which subse-| cholera, which I have treated in this way, 
quent experience has confirmed) of curing | J have not lost one patient. 
the Asiatic cholera by small and repeated| So soon as the plan which I have re- 
doses of calomel washed down by a little commended, and which (so far as the ex- 
fresh cold water. So far as I have either perience of a manof forty years’ extensive 
read or heard, I was the first who recom-| practice justifies me in speaking strongly), 
mended this very simple and most effica- I pronounce to be infallible, has been pro- 
cious remedy. In the following year I | secuted for four or five hours, there is ge- 
sent to the same journal some further par- nerally felt a little warmth or moisture 
ticulars of a mode of treatment with which upon the limbs, and the pulse becomes 
I was anxious to make the profession ac- sensible to the touch; and after two or 
quainted; but it seems that about this three black stools, the evacuations regain 
time that journal was discontinued, and their natural colour and odour. If two or 
my letter was handed to the editor of the three of the physicians and surgeons to 
Medical Quarterly Review. 1 have just| public dispensaries (than whom no men 
seen the number of that periodical for have been more distinguished for science 
January last, in which I observe the edi- and usefulness) would condescend to try 
tor has inserted a very short and garbled the effect of this remedy in Asiatic cholera, 
extract from my letter, and most unfairly* I should not doubt, from what I have seen 
added, that “ this will remind our readers of it in many blue cases as severe as the 
of Dr. Ayre’s system, who gives a grain one I am about to relate, of their giving a 
of calomel every five minutes, but com- favourable report of its operation. 
bines it with a drop of opium.” Now,if| Case.—A lady, after having been ter- 
there was any reminding in the case (as ribly harassed by a long journey, in 
there is not), I should observe, that I had which she had not gone to bed during se- 
publicly recommended calomel alone, be- veral days, was attacked with this com- 
fore Dr, Ayre had published any practice plaint in a very severe manner. Imme- 
of his. | diate assistance was not at hand, and the 
But far more than I am interested in| colourless diarrhea and vomiting had ad- 
the question of who first proposed small|vanced to a very high pitch when we 
doses of calomel in this disease (though | were called in. The muscles of her legs 
no one is indifferent to the reputation of | and arms were rigid and very painful ; her 
having made a useful discovery), am I de- | eyes and every feature were frightfully 
sirous thatmy treatment of Asiatic cholera sunk ; her tongue and her limbs were cold 
should not be confounded with Dr. Ayre’s | as icicles; the skin upon her face as well 
plan, to which it bears no resemblance. |as her hands and feet was of a black blue, 
Mandon and Monmouth both begin with | and when she attempted to speak, it was 
M, it is true, but the words are not more | done with the piping difficulty of a very 
dissimilar than my mode of meeting cho-|old person in the act of death; her sto- 
lera is from the method of Dr. Ayre, which,| mach rejected her calomel pill several 
besides being commonly single-grain doses | times, but not a minute was lost in its re- 
of calomel, generally given every five|administration. She kept throwing her 
minutes, included landanum, brandy, rice | arms from side to side, and moaning most 
clysters, mustard cataplasms, bags of) piteously, and the beholders begged that 
warm sand, &c.* |she might not be any longer teazed with 
It is no part of this letter to discuss the | medicine, as the case was hopeless. We 
merits of these auxiliaries, my only object stuck to her nevertheless, and took care 
is to state the plan which I have invariably | that she never missed her pill and cold 
(and invariably successfully) adopted, and | water, which appeared to be grateful. 
which consisted simply and wholly of} After six hours’ struggle in this way, we 
~ could plainly perceive a pulsation at the 
* We cannot think that the misrepresentation or wrist. The retching had much abated 
personal offence indicated by the charge of unfair-| after the medicine had been taken two 
ness, was designed by oar contemporary.--Ev. L. hours, but after eight hours black puru- 
+ The commanication of Dr. Ayre in the fast! 2 ee 
Lancer had not been read by Dr. Peacock when |/ent matter was discharged by stool, and 
this letter was written.—Ep. L, |the blue tint upon her face and limbs had 
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diminished much, and although her!of the faculty throughout the country. 
tongue and breath still continued very Meetings were everywhere convened, and 


cold, her limbs were improving both in : 
rotundity, warmth, and colour. At the resolutions were as generally adopted, de- 


tenth hour, although still suffering under ' nouncing, in the strongest possible terms, 
dreadful debility, we assured her friends sieted 

that she was safe. the conduct of those physicians and sur- 

| geons who had conscnted to become the 

ee , tools and slaves of a Committee which 

{had dared to attack, not only the legal 

THE LANCET. | privileges of the profession, but even to 








impugn that moral reputation on which 
Senta, Saturday, Sept. 90,1090. | the successful application of the principles 
=i ‘of medical science must ever depend with 

Tuk resignation by Joun Wurtsep of such a nation as the English. If the pub- 
the office of Physician in the Aldersgate- | lic feel no confidence in the integrity of a 
street Dispensary, is an event that cannot physician, aid will not be solicited from 
astonish more than a very few members the talents of that physician, because no 
of the profession. When the anti-medical | security can be felt that his talents will be 
committee insulted the medical practi- justly directed. In showing their abhor- 
tioners of the metropolis last year, that | rence, then, of the outrageous proceedings 
body had the folly to believe that men of of the anti-medical Committee of the 
character and ability, having fixed princi- | general Dispensary, the medical body fur- 
ples of integrity to govern their conduct, | nished the best evidence of their detesta- 
would come forward as candidates for tion of everything that was mean and 
those offices which had been so honourably | dishonourable that could be practised by 
relinquished by Drs. Binxseck and Ciur-|men who profess to be guided in their 
TERBUCK, and their spirited colleagues. |movements by the fair hand of Charity. 
At first no candidate at all could be ob- lIn denouncing the desertion of Wuitsro 
tained, and a considerable period elapsed and Co., the respectability of the profession 
before two individuals, connected by legal | was vindicated. In treating with contempt 
ties with the profession, could be prevailed land scorn the offers of the anti-medical 
upon to make an announcemen: Which ‘Committee, the utility of the profession, 
implied that they prized not medical | founded on its integrity, was effectually 
honour, regarded not the respectability of | secured to the public. If Wurrsep and 
the profession, and valued not the good his associates had the folly to believe that 
opinion of their medical brethren. No) they could act in opposition to the mass 
sooner, however, had Watrsep, Yates, | of their professional brethren, we appre- 
CarRsweii, and Wyatt, become candi_, hend that some of them have paid dearly 
dates for the cast-off offices in the Dis- for their folly. Did they imagine that the 
pensary, than the anti-medical Committee, half-dozen intriguing charity-mongers who 
rejoicing in the success of their conspiracy, |fawned upon and flattered them, could 
considered that their triumph in iniquity | furnish them with that support in practice 
was achieved, and the degradation of the |which men of respectability and talent 
profession rendered at once both complete , have a well-founded reason for considering 
and final. The attack on the rights of the they should ever receive from the members 
profession was of too malignant a cha- of an enlightened community ? Whatever 
racter to be witnessed without exciting an may have been the designs of the anti- 
intense feeling of indignation in all ranks | medical Committee and their tools, it was 
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quite evident that there could be no har-|| We are unacquainted with the by- 
mony of action amongst them, arising from | laws of the Dispensary, but it certainly 
a feeling of mutual confidence. | appears most extraordinary that a day 

The upholding principle of self-respect should be named for electing a physician 
was wanting; hence must have been | in little more than four-and-twenty hours 
quickly produced a reciprocal distrust of | after the resignation of one of the medical 
each other's deeds. Of course it will be/ officers had been announced. Whence 
denied that there has been any loss of | the necessity for such precipitancy? Can 
confidence between the Committee and |the body of the Governors regard such 


their official victims,—that there has been treatment as respectful? No communica- 


any wrangling, any indication of discon- | tion of the resignation of Warrsen is for- 


tent, or any sign of the workings of that 
canker-worm, sclf-reproach. Whatever 
may be the declarations of the Committce- 
people and their tools on these points they 
will avail but little while we have such 
circumstances to influence our decision as 
the sudden unexplained resignation of Dr. 
Joun Wuirtsep. That the cause of the 
resignation is concealed from public view 
will be acknowledged on a perusal of the 
letter of Dr. Wutrsep, and the advertise- 
ment put forth by the anti-medical Com- 
mittee. It is necessary, however, that we 
should notice the dates of those documents, 
Wuirtsep’s letter is written September 
4th, the advertisement is dated September 
6th. Now the letter, be it remarked, is 
one in which the resignation of the office 
of physician is announced to the Gover- 
nors. Only one day elapses, and out comes 
this advertisement, dated Sept. 6th: — 
“General Dispensary, Aldersgate Street. 
=-An Extraordinary General Mecting of 
the Governors of this Institution will be 
held at the Dispensary House, in Alders- 
gate Strect, on Tuesday, the 30th day of 
September instant, at 10 o'clock in the 
forenoon precisely, for the Election of a 
Physician, in the room of Dr. John Whit- 
sed, resigned. Such election (if con- 
tested) will be by ballot, to commence at 
10 o'clock in the forenoon, and close at 3 
o'clock in the afternoon precisely. Gen- 
tlemen offering themselves as candidates 


are to attend the Medical Sub-committee 
of this Institution, with their testimonials 


warded to the majority of Governors, no 
general meeting of the “life” and “an- 
| nual subscribers " is called for the purpose 
of considering and accepting the Doctor's 
resignation, but the members of the anti- 
medical Committee take upon themselves 
the management of the entire business. 
Waurrsep sends in his letter on the 4th of 
the month, and on the 6th it is advertised 
by the Committee to the world that ia 
exactly three weeks and three days from 
the date of their announcement a physi- 
cian will be balloted for at the house of 
the Dispensary, on which occasion an ex- 
tvaordinary general meeting is to assem- 
ble; thus until the Committee have so 
arranged matters that the Governors will 
be compelled to act in obedience to their 
wishes, they are not called upon to assem- 
ble or share in the proceedings,—they 
are to meet for the purpose of balloting, 
and for nothing more,—they are to enter 
into no discussion at the Dispensary, nor 
share in the deliberations of the all-suffi- 
cient anti-medicals. When the Governors 
meet, they will be informed by the Trea- 
surer that the bailot having been appointed 
to commence at 10 o'clock, it must be 
proceeded with at that hour, otherwise 
the election will be void. The forces of 
the anti-medicals will be brought forward 
on this occasion, as on the last, and thus 


of qualification, on Tuesday, the 23rd of| another supple being, sponge-like, will be 


September inst. at 1 o'clock in the after- 
noon precisely, at the Dispensary House. 
“ By order of the General Committee, 

“ Joun Woop, Hon. Sec.” 


forced into the dirty office, open for his 
reception by the resignation or the rejec- 
tion of Wuitsep, That the persons who 
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now subscribe to the Dispensary will sub- | A more curious document was never 
mit to this treatment, we can readily be- penned. Can any man discover in it an 
lieve ; in truth, from what we have ob- explanation of the real cause of his resig- 
served of their past conduct, we know not ‘nation? He “ expects,” good man, ere 
the insult that could be offered to them by | long, to reside at a greater distance from 
the anti-medical Committee which they | the dispensary ;—“ he expects, ere long.” 
would be induced to resent. Meekness of Does he not know where he is going to 
spirit becomes those minds which are de- | reside? Is he about to be wafted through 
voted to purposes of charity. \the air in a balloon, and to gratify with 
It is of little importance whether | his presence the inhabitants of some dis- 
Wuitsep be disgusted with the Committee, |tant town, who are at present uncon- 
or whether the anti-medicals find their | Scious of the great blessing Providence 
man ill-calculated for the accomplishment has in store for them? Pray, where did 
of their designs. Enough will be shown, | this strange gentleman reside when he 
if the circumstances at our command es- | engaged to execute the duties of his late 
tablish the fact that the retired officer has office? In “ Southampton Row,” Russell 
not published a satisfactory account of his | Square, a distance sufficiently great, con- 
resignation. From Wuursep’s obscurity | sidering that the dispensary is in Alders- 
or ambiguity of statement, and from the | ate Street in the city. Truly, no greater 
precipitate manner in which the Dispen- | 4istance could be rendered necessary. 
sary Committee have acted in receiving | But why does the man run away from 
letters of resignation, and instantly ap-|the dispensary, if he love it so de- 
pointing a day for balloting for another voutly? Why does he not “ expect,” ere+ 
physician, the profession will not fail to long, to reside at a smailer distance from 
draw just inferences. Let us then ex-| his admired institution? Has he aught 
amine the letter of resignation. but his own inclination to consult, or will 
“ To the Governors of the General Dispen- "% the anti-medicals retain him in his 
sary, Aldersgate Street. |office? But the expectation, ere long, to 


“ My Lords, Ladies, and Gentlemen,— reside at a greater distance, is not the 
As I expect, ere long, to reside at a greater 
distance from your dispensary, and as 1 | 
Lo rene from the jocrensteg prosperity |He remarks, “I perceive, from the in- 

the institution, that my duties as phy- | « : ; instituti 
sistem wil, im conagquence, 0 © ter creasing prosperity of the {astiution, 
than the state of my health will allow that my duties as physician will be 
me fully to discharge, I find myself |“ greater than the state of my health will 
compelled, most reluctantly, to resign | enable me fully to discharge.” Soft 
my appointment. Nevertheless 1 can- | y » ” 
at 7 te myo from an institution,| Doctor. How do you know that the 
the blessings of which are so widely |; i i instituti 
diffused, without considerable regret ; A gyenpeged ey .< oe ee 
gret though unfeigned, yet associated with | “il be greater than the state of your 
the hope that my successor will be free | health can sustain? And pray what 
from bodily infirmity, and therefore ena- | 
bled to perform his task not only with | 
more ease than myself, but with more real | *e™ of prosperity to the business of 
and solid advantage to the charity. the dispensary? Have you aught for sale 


“ ‘ ss 
and calecively, forthe Rind cuaritualy in your establishment? Do you dispoe 
have invariably received, and believe me | of the blood of your patients to the sugar 
to be, your faithful and anne Servant, | bakers, and do you sell their bones for 
“ Southampton Row, Russell ee * |manure? So the prosperity of the dis- 
Sept. 4.” pensary is shown in the increasing num- 


only assigned cause of his resignation. 


do you mean when you apply the 
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ber of suffering applicants for relief! As 
the victims of misery accumulate at the 
portico, so find you a multiplication of 
sources for congratulating yourself and 
colleagues on the “ prosperity ” of the es- 
tablishment. A mind endowed with a just 
conception of the purposes of a dispen- 
sary would have turned with aversion from 
the adoption of such an epithet; but 
Wurrsep sees in the “ prosperity ” of a 
dispensary a reason for apprehending that 
he will not be enabled to discharge the 
duties of the office of physician ; whereas, 
in point of fact, the increasing prosperity 
of a dispensary would daily bring to 
the physician a diminished amonnt of 
professional labour and anxiety. The 
real prosperity of the dispensary would 
be shown by an increase of funds, and 
the decrease of the number of appli- 


“to resign. Nevertheless I sever myself 
“from the institution with considerable 
“regret.” Introduced in this sense, the 
employment of the word would have been 
perfectly justifiable; but, curious enough, 
the Doctor's regret, though unfeigned, is 
associated with the hope that his suc- 
cessor will be free from bodily infirmity. 
Had it been feigned, the pretext, then, 
would have been necessarily allied with a 
hope favourable to the health of his suc- 
cessor; but now, as the Doctor is evident- 
ly a man of just conceptions and very 
benevolent feelings, his “regret, though 
unfeigned,” is associated with the hope 
that his successor, by not having all the 
joints of his lower extremities anchylosed, 
will be enabled with ease to himself to 
discharge the duties of his office. 

But we have not yct seen the conclusion 





cants for relief; but Warrsep seems to 
be of opinion that the prosperity of *| 
“dispensary can only be displayed by the 
exhibition, at the doors of the establish. | 
ment, of hundreds of sufferers applying for | 
relief. “ Nevertheless,” says he, “ I can- 
“ not separate myself from the institution 


of this curious farce. We learn by an 
advertisement in the Times, that a quar- 
terly general meeting of the governors 
was held on the 10th instant,—six days 
subsequent to WuITsED’s resignation, and 
four days after the time for the election of 
another physician had been appointed, 


“ without considerable regret.” Neverfhe-| As usual, the dispensary treasurer and 
less’ What the deuce does the man mean? druggist was in the chair, and as it was 
Nevertheless is he not delighted? Is not a quarterly meeting, we may easily ima- 
the institution most prosperous, and does | gine that the drug-treasurer was sur- 
he not ere long expect to reside at a| rounded by the regular hacks of the 


greater distance? Ah! we are obliged to | “charity.” What happened? Of course 


him for that word in such a place. 
“ Nevertheless” expresses precisely the 
opposite of what the Doctor intended; 
the word, for example,—to show how per- 
versely, how ridiculously, it was employ- 
ed,—might have been used as follows: | 
“You precious anti-medicals, what an 
“ ass I made of myself when I consented 
“ to become your tool! Ever since I have 
“been here you have treated me as a 
“ servant rather than a physician. You 
“ have insulted me, and conducted your- 
“selves towards me with such marked 
“ disrespect, that I find I am compelled 





this delectable body voted Wuitsep their 
cordial thanks for his humane treatment 
of the patients, for his attention to the 
patients, and for his zealous exertions 
to promote the welfare of the charity, 
This is pretty well when it is remem- 
bered that Wurrsep has only been in the 
establishment about one year, and that he 
told the Governors on the 4th inst. that 
he could not satisfactorily discharge his 
duties, on account of his bodily infirmities. 
But the best part of the joke will be found 
in the following resolution, that “Dr. Joux 
“ Wuitsep be appointed consulting physi- 
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* cian to the Institution.” And who is this 
consulting physician, appointed by a quar- 
terly meeting of the Governors? Why he 
is the person who has announced to the 
whole of the Governors, that his reasons 
for resigning the office of physician are, 
that he expects ere long to reside at a 
greater distance from the Dispensary, but 
without knowing where, it seems, and 
that he perceives, from the increasing 
prosperity of the Institution, that the state 
of his health will not admit of his attend- 
ing to his duties! 

And this is to be the consulting physi- 
cian of the general Dispensary in Alders- 
gate-street! Are the subscribers idiots, 
that they tolerate such proceedings ? 





NEW INSTRUMENTS.—SHADOWS OF 











invented by a Dr. Hertsson, called the 
“ sphygmometer,” and intended to mea- 
sure the state ofthe pulse. As we intend 
in an early number to give a description 
of this useful invention, from the pen of 
its author, we shall merely say at present 
that the sphygmometer is composed of a 
small tube, containing a certaiu quantity 
of mercury, as in a thermometer, closed at 
the bottom by a portion of fine membrane 
(a baudrouche),and graduated to 80 degrees. 
Its application, like the construction, is 
excessively simple. The bottom of the 
instrument is placed over the radial artery, 
each pulsation of which elevates the mer- 
cury, and thus discloses to the eye the 
minutest variations of the circulation. It 
is unnecessary to dwell on the importance 
of a discovery (if such it may be termed) 
by which the indications of the pulse are 





If it be really true that the quantity of | not only subjected to the vision, but are 


disease has increased, and thas thrown 
additional labour on the physicians, that 
circumstance may admit of explanation, 
possibly, by assuming, that if none of the 
patients are cured, every new case be- 
comes a permanent addition to the stock 
of disease already in hand, and this is 
what Wuitsep, we suppose, would desig- 
nate a most glorious state of increasing 
prosperity. 

Whatever may have been the real cause 
of Wuitsep’s resignation, we look on this 
event as conveying a most useful lesson to 
the junior members of the pre fedsion. 
From what we have already stated it is 
obvious that much more of the real cause 
of the resignation has been concealed than 
is explained; accordingly the public will 
be justified in coming to the conclusion, 
that Wuairsep is a disappointed man, 
and that he has not reaped those benefits 
which he expected to derive from asso- 
ciating himself with the avowed enemies 
and calumniators of the profession. 








INSTRUMENT FOR MEASURING THE 
Pu.se.—At the meeting of the French Aca- 
demy of Sciences on the Ist inst, M. Ma- 
GENDIE yead a report op an iystrumpent 


measured with the utmost exactitude, and 
may be so recorded for the information 
of others. In this respect the sphygmo- 
|meter has an infinite advantage over the 
| stethoscope, the only instrument parallel » 
| to it in object and character. 

Oreration Saw.—We have had an op- 
portunity, also, of examining another inge- 
| nious instrument, invented by M. Hrynr, 
|a German physician, who has been ex- 
|hibiting its utility in the Parisian hos- 
'pitals. Itis a chain-saw, which is worked 
| by two wheels and a handle. The saw 
|revolves round the point of a machine, 
containing the works, and resembles in 
form a butcher's knife. This is fixed by a 
sharp point, on the bow, the hanile is 
| turned, and the chain-saw revolves, while 
the knife approaches the operator. The 
| bones are divided literally as if the ope- 
| rator were cutting the flesh with a scalpel. 
Not the slightest shock or disturbance is 
experienced in the instrument during 
its action. 





THINGS are come to a pretty pass when 
Antuony Wuite, President of the Royal 
College of Surgeons in London, gives a 
Venison Feast to celebrate the triumph 
of Ais intrigues over the intrigues of 
Grorce James Guturie, ex-president of 
the same reputable College, To this pass, 














COMING EVENTS.—DR. CRAIGIE. 


however, have events come, and a glori- 
ous day is it for medical reformers to see. 
Yes. A venison feast has, actually, been 
held at the house of ANtHony Waite, 
once surgeon of Westminster Hospital, 
specially supported by the Anruony the 


turo,—officers so venerable in dignity at 
one time, that to think they could do 
wrong was “treason”—consider cach other 
| to be as finished jobbers as ever even Tur 
| Lancer wrote them down. The sun casts 
| shadows as he sets in nature, and so the 


sun of the system of hospital intrigue, as 
it nears the horizon, throws forward events 
as shadows on the arena of the medical 
world :— 

We have shadows of “ coming events” 


knight, another surgeon of the institu- 
tion, and by Mr. Lynn, consulting-sur- 
geon of the hospital, to commemorate the 
victory obtained over Mr. Gururiz, -- 
a brother officer in the same establish- 
ment—-in the late decision on the pro-|in nearly every hospital and public medi- 
posed name of the association, entitled |cal institution in London. At the West- 
(despite that decision) the “ Westminster | minster, Wurre casts his shade across the 
Hospital School of Medicine!” As La-|path of Gururinx. At St. George's, the 
vexper Tom says to Drorrer,—“ This | shadows of Witson and Waker darken 
comes of your vulgar avarice.” Mr.Gurn-|the prospects of Seymour and Bropir. 
riz thought to make too much of the|At Sf. Bartholomew's, the treasurer has 
hospital, and to share the proceeds among | publicly promised that a thorough investi- 
a more manageable party than Messrs. | gation into the neglected accounts of the 
Wuitr and Company. The secrets of hospital shall forthwith he commenced 
these jobs are not very readily reached, | At Guy's, King Harnison formally tells 
but the history of the battle, were it | his lecturers that the Parliamentary Com- 
known, would very likely put us in mind mittee will be “ upon them,” if they re- 





of the following scene in Beau Nash :-- 


“ Drorrer. I am going to pick the old 
woman’s pocket.* 

“Tom. Barbarian! Vandal! Rob the 
fair? 

“ Dropper (showing purse). See; twenty 
guineas. 

“Tom. Pillage lovely woman ! 
it is done, halves! 

“Drorrer. Halves? 
pey and Julius Cesar ?> 

“Tom. Certainly; quite their philo- 
sophy. (Aside.) You know Cwsar ought 
to go halves. You'd have tricked me, 
brother. We will be even yet, and may 
then hang good friends again.” 

With regard to the hanging, we can 
hazard no guess ; but as to the friendship, 
all that is past. 


Thus stand matters at the Westminster 
Hospital, though, by-the-by, we should 
like to know how much “ clinical instruc- 


But as 


Is that like Pom- 


“ tion will be given at the hospital, by the | 
“ surgeons,—Sir A. Carlisle, Mr. White, | 


“ Mr. Guthrie, and Mr. W. B. Lynn,” to 
the pupils of such a cat-and-dog staff as 
this. And thus also do matters stand at 
the College of Surgeons. The ex-Presi- 
dent, the President, the President in fu- 





* Lege pupils, 
t Pres. and Ex-Pres. 
t Extract from the prospectus of the new school, 


| form not in their attention to the students. 
At St. Thomas's, Mr. Green is at open 
}war with the treasurer, and Dr. Ex..ior- 
| son has bid adieu to its walls in a like spirit. 
| At the London Hospital, Mr. Tooxr, a 
governor, is trying his strength with the 
| party of Sir WittiaM, an officer. At the 
Middlesex-—no; nothing at the Middlesex 
is substantial enough even to cast a sha- 
dow. In Lincoln’s-Inn Fields, the shadow 
of the new President perplexes the soul of 
his predecessor. In Pall Mall East the 
shadows of the Licentiates darken every 
stone beneath the portico. In Bridge 
Street, Blackfriars—here figurative lan- 
guage drops—the company have not ep- 
pointed a successor to the office lately filled 
by the unfortunate Eomunp Bacor. 
Affairs are, truly, in a promising condi- 
| tion amongst the medical conservatives. 





| THE EDINBURGH INSPECTOR OF ANATOMY. 


(From our Edinburgh Correspondent.) 


A petition has been sent up to the 
Home Office by our Association of Lectu- 
rers on Anatomy and Surgery, praying that 
Dr. Craicir’s appointment as Jnspector of 
Anatomy may be rescinded. From the very 
unsatisfactory manuer in which Dr. C, has 











fulfilled the duties of that office, he has' 
brought on himself the opprobrium of all , 
the anatomical teachers. It is said that * 
he has shown great partiality in the dis-| 
tribution of subjects, and has even pre- 
sumed to dictate to the professors the 
mode in which they are to teach Anatumy. 
The conduct of this learned doctor is the 
more vexatious and irritating from the 
circumstance that he himself completely 
failed as a teacher of anatomy. Such 
indeed is the feeling which his conduct 
has created, that when he makes his ap- 
pearance at any of the anatomical theatres 
to pay one of his official visits, he is re- 
ceived with noises not of the most com- 
plimentary description. 

We entertain every hope that this 
election job of Lord Mexnourne, which 
is just as much to be found fault with 
as his choice of a Professor of Mid- 
wifery at the University of Glasgow, will 
meet with due consideration from Lord 
Duncannon, who will find, if he will 


stoop to the inquiry, that however re- 
nowned Craigie may have been in the 
early part of his history for cutting up 


“ soles,” he is perfectly incapable of con- 
ducting dissections of the body. 

The Medical Faculty of the University 
of St. Andrew's continue to be in great 
spirits, and have talked big ever since the 
“successful "’ appearance of their deputies 
in the Parliamentary Committee room, the 
demand for their degrees having certainly 
very much increased. 





Cases of Tic Douloureur, and other Forms 
of Neuralgia. By Joun Scort, Surgeon 
to the London Hospital, &c. &c. Lon- 
don, Longman and Co., 1834. 8vo. 
pp. 52. 

Wuew a hospital surgeon “ goes to press,” 

the most striking feature in the event is 

its rarity. His lucubrations wing their 
flight into day, seldom as bats flit in the 
air at noon. Not often grumble we at 
this, though allusion has frequently been 
made, in our exposures of the hospital sys- 
tem, to the sad fact, that English medical 
literature is less indebted to the surgeons 
of our public hospitals, than to any other 
class of men in the profession. Moreover 





we have said, and the statement is un- 


RARITY OF AUTHORSHIP AMONGST THE BATS. 


impeached by one example, that this vile 
ron extinguishes, five instances in six, 

be little spark of light which may have 
| shown itself in those young men who get 
“appointments in these charities ; for, from 
that time, they cease almost all offerings 
at the altar of their art. It does seem 
scandalous that the rich opportunities 
afforded in those vast establishments, 
should thus be suffered, year after year, 
to wane, without one service rendered to 
the general good, by the medical officers 
of the charity. Yet so itis. Once per- 
haps in twenty years a Travers, who 
should have borne an ox, proves in labour 
of a pig; or, if he do contribute to the an- 
nals of science through the press, pro- 
duces something —say, on the eye— 
wherein the least share of experience is 
derived from the great hospital in which 
he moves. A Beit, n, in place of 
hospital cases observed during a dozen 
years, gives us in the twelfth year, and 
then is paid to do so by an Earl, a 
“ Bridgewater Treatise,”—and that meant 
only for the popular perusal. A Law- 
rence will content himself in six long 
years with serving up at Cuvacnicy’s 
( restaurateur), as a new dish, the food he 
long before presented to the public under 
another cover. A Mayo saves his learn- 
ing for that adverse day when thoughtless 
people have forgotten where he — 
and then promptly issues a well-timed 
“card” in form of “ Observations” on 
those injuries and diseases to which great 
folks alone are liable, “ price seven shil- 
lings ; numerous cuts, et cetera.” A Bro- 
pte takes such time as a hospital surgeon 
may reasonably be supposed to spend in 
serving an apprenticeship to a baronetcy, 
in trimming an old edition into a new 
one. A Key unlocks his stores after a 
ten years warehousing at Guy’s, and gives 
the world the smallest conceivable quan- 
tity of second-hand ware, new furbished 
for the nonce. A Tyree seeing coad- 
jutors busy in their little way, gets busy 
too, and then magnificently issues fortha 
syllabus—the literary effort of his hospi- 
tal life—a syllabus of his last course of 
surgery,—not the lectures even, but @ 
syllabus—no greater contribution to the 
trunk trade — made, though, to look 
as like a book as possible; or, per- 
haps, pressed for an essay by a newly 
starting editor, wipes off the dust from 
some old lecture, and dating it from 
Bridge Street, vice St. Thomas's, tacks at 
the top a note, and sends it to some work 
which no soul out of St. Paul’s Church- 
yard sees but the lecturer and our 
lynx-eyed selves. And so a CaRutstr, 
whose duties lie at Westminster, concocts 
in Langham Place a theory which some 





MR. SCOTT ON TIC-DOULOUREUX. 


Macnas (sive MacnavuGury) claims to 
have raised e him. A Coorper— 
Branssy Coorer—oh! enviable and 
now immortal name—for whom Sir Ast- 
Ley prayed in court that we would “ give 
him time,”—takes “time,” accumulates 
in Guy's great store of facta, and then 
puts out, by means of much industrious 
aid from others,—three volumes of ana- 
tomy! And now a Scort, of London 
Hospital repute (we might go swimmingly 
on thus for some minutes more, but here 
arrest our course), offers, with equal tardi- 
ness, fifty-two pages on “tic douloureux 
and other forms of neuralgia,” containing 
details of sixteen cases, not one of which— 
not one, good readers,— was publicly treated 
—was treated in the hospital of which Mr. 
Scorr is surgeon. Witness the first line of 
each case as it stands in print. At any 
rate if there be hospital patients among 
the lot, Mr, Scort has an unusually polite 
mode of referring to them in his publica-' 
tion :—He thus severally introduces his | 
cases,—1l. “A young lady now under my_ 
care.” (Page 9.)—2. “1 have at present | 
two gentlemen under my care.” (Page 9.) — 
3. “ Some time ago, 1 was consulted by a 
lady at Hackney.” (Page 15.)—4. “ A gen- 
tleman about 50 years of age, of a full 
habit of body.” (Page 18.)—5. “A young | 
lady, 23 years of age, applied to me on the 
24th of February.” (Page 19.)—6. “A. G., 
residing in Piccadilly, consulted me on the 
17th of March.” (Page 20.)—7. “In Nov. | 
1828, I visited a gentleman at Hampstead, 
labouring.” (Page 22.)—8. “ Sometime | 
ago a lady residing af Dover consulted | 
me.” (Page 25.)— 9. “On the 23rd of 
Dec. 1830, I visited a lady in the neigh- 
bourhood of Grosvenor Square.” (Page 26.) 
—10. “ James Burrell, 62 years of age, re- 
siding at High Beech in Essex, consulted 
me on the 9th of February, 1829.” (Page 
31.)—11. “In August, 1830, I visited a 
lady, with Mr. Hollis, of Lewisham.” 
(Page 34.)—12.,“Jane Wickham, 73 years 
of age, applied to me in the autumn of 
1833.” (Page 37.) This may have; been 
a hospital patient, but we suspect from 
certain details in the case that it was not. 
Any expectation, however, that we have 
at last got to a division of hospital 
cases, is dissipated in the very next page. 
—13. “ On the 23rd of Sept. 1833, I vi-| 
sited a lady in Albemarle Street.” (Page! 
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“On the Ist of Dec. 1853, 1 visited a 
young lady.” (Page 45.) &c. &c. 

This is a pretty good list of private pa- 
tients for a hospital surgeon to advertise, 
all “ authenticated” by a name without 
a place of abode, or a place of abode with- 
out the patient’s name—the full extent of 
individuality that distinguishes them,—like 
the A and Band X and Y patients of Dr. 
Turnbull, who got so roughly handled by 
some contemporaries, for the precision of 
address which distinguished his veratria 
cases,—more roughly, we wager it, than 
will Mr. Scorr, a surgeon to a London 
hospital, by the same critics. Not that 
we ourselves are so rude as to discredit the 
word either of Dr. Turnsuie or Mr. 
Scorr. On the contrary, we here express 
our belief, that every case in Mr. Scort’s 
pamphlet contains a record of facts which 
have (so far as he has implied) fallen un- 
der his personal observation. As such we 
shall treat them. 

Mr. Scort publishes these cases with a 
view to recommend some forms of local 
treatment, which have afforded decided 
relief ina considerable number of cases of 
tic douloureux, which had proved stub- 
born to all other remedies. He abjures a 
specific form, as incompatible with a dis- 
ease so various in its causes. Those causes 
he arranges (after some remarks on the 
pathology of the disease, which give us 
some new opinions founded on old facts) 
under five heads, viz. plethora of the sys- 
tem, an asthenic state, a gouty or rheuma- 
tic diathesis, disorder of the digestive or- 
gans, and malaria. 

The piethoric patient may chance to be 
relieved from tic douloureux, after every 
other means have failed, by bleeding. Such 
an event is known to Mr. Scorr in the 
case of a gentleman who was at length 
seized with apoplexy, for which the anti- 
phlogistic treatment was pushed to its 
fullest extent, when the tic douloureux 
wholly disappeared. 

The asthenic case will mend under the 
carbonate of iron, recommended by Mr. 
Hutcuinson, on failure of which, Mr. 
Scorr has successfully used the sulphate 
of quinine in very large doses. 

The gouty soul, a frequent sufferer, will 
benefit by those remedies which correct 
the morbid condition of his afflicted body. 

The dyspeptic patient experiences relief 


38.)—14. “A gentleman in his 92nd year,| from the nervous affection by a restora- 
on the 3rd of Nov. 1833, consulted me.” | tion of the stomach to its healthy state 
(Pages 41, 2.)—15. “A young woman, 21 | with active purgatives. 

years of age, applied to me on the 4th of; And, finally, those who labour under 
Dec. 1833,” (Page 42.)—The reader is in| the disease in consequence of the impres- 
doubt about this “ young woman,” also,| sions of malaria, and suffer intermittent 
until he reads soon after, that “on each | paroxysms, will be restored by bark and 
visit,” and at her “next visit,” she de-| arsenic, as in intermittent fevers. 

scribed such and such sensations,—16. | We now come to passages which we 
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must, with slight abridgments, extract en- 
tire, in order to do justice to the views of 
Mr. Scorr, which, 
founds thereon, are exceedingly judicious, 
and are preliminary to his recommenda- 
tion of a local treatment of the disease with 
mercury. 

“But although the disease, at its out- 
set,” says Mr. Scott, “ thus depends on 


with the advice he} 


MR. SCOTT'S LOCAL TREATMENT 


ployed at this time: it was in conse- 
quence of the benefit which a patient de- 
rived from this remedy that | was con- 
sulted on the following case. 

Case 1.—“ James Burrell, 62 years of 
jage, residing at High Beech, in Essex, 
}consulted me on the 9th of February, 
| 1829, and the first attempt to describe his 


constitutional causes, on the removal of | | complaint produced a violent paroxysm, 


which causes the discase will almost in- 
variably subside, in its early stages; if, 

instead of being thus arrested, it hecome 
fixed in the part, its course will continue 
unchecked: often, too, the best-directed 
efforts to restore the general health will) 
be rendered perfectly unavailing by the 
constantly recurring pain and agony, 


which are so intense as to keep up and | 
aggravate the constitutional disorder ; and | 


this is frequently also still further in- 
creased by the habitual use of opiates, 


which, while they fail to relieve the dis- | 


ease, add very considerably to the con- 
stitutional irritability of the system. This 
accounts for the distressing fact we so 
constantly witness,—that those remedies 
which may have removed the previous at- | 
tacks of this disease with perfect facility, | 
do not exert the slightest influence over 


those which subsequently occur in the 
same person, although they are precisely 


of a similar character. It is under these 


circumstances that local 


thisis the point on which ] am anxious to 
insist, I wish particulariy to guard against 
the impression that I recommend its in- 
discriminate use without reference to the | 


particular circumstances of each indivi-! 


dual case. 

“ Some years ago, when T was trying} 
the efficacy of the local influence of mer- 
cury in arresting chronic inflatmn.ation of | 
the various structures in the body, with a 
view to illustrate the treatment of dis- 
eased joints on this principle, I met with 


several cases of tic douloureux, which had | 
resisted every remedy that could be de- | 


vised, and I determined to subject them 
to that mode of treatment which I had 
found so successful in what I believed to 
be a similar condition of other textures. 
“The plan I adopted was to keep con- 
stantly applied to the part, on a picce of 
flannel, an ointment composed of one 
drachm of ftartarized antimony and an 
ounce of mercurial ointment, renewing it as 
frequently as it could be borne, the object 
being to produce such a degree of irrita- 
tion on the skin as would ensure the mer- 
curial influence on the part. This me- 
thod was attended with very considerable 
success, but I have not preserved any 
record of the cases in which it was em- 


treatment be-/| 
comes of paramount importance; and as} 


jattended with so great contortion of the 
|face, as at once to indicate the nature of 
i the malady. His daughter, as he was him- 
self unable to articulate, informed me that 
when able to speak, he described the pain 
as commencing just in front of the ear, 
/and darting thence up towards the fore- 
|head, which he compared to a burning 
iron thrust into the part in this direction.’ 

| A dozen remedies had already failed to 
touch the disease, when Mr. Scott took it 
in hand, and thus concludes the case :— 

“TI directed some opening pills to be 
taken every second night, and the mercu- 
rial ointment, with tartarized antimony, 
to be applied to the face on a piece of 
flannel. This application produced great 
irritation on the skin: but after its em- 
ployment for a fortnight, the paroxysms 
|were decidedly removed, and in a month 
he was perfectly well. He lived till July, 
| 4833, without having any return of the 
disease, and then died of some other com- 
plaint. 

“ It subsequently occurred to me, that 
| the iodurets of mercury, particularly the 
| deuto-ioduret, would be a much more 
| effectual remedy than the preceding appli- 
| cation; producing more speedily such an 
abrasion of the skin as would subject the 
part to the mercurial influence ; and the 
following are cases in which this mode of 
treatment has been adopted,—using the 
deuto-ioduret, the proto-ioduret of mer- 
cury, or the common mercurial ointment, 
'according to the state of the skin; the 
lobject being to produce such an effect 
upon the part as would control the disease, 
}and to keep up the impression of the re- 
|medy to such an extent, and for such a 
| length of time, as would remove the mor- 
bid condition of the nerve.” 

The disease was various in its seat, ex- 
cessive in severity, and incurably obstinate 
against all other remedies, in each case. 
The following may be received as a digest 
of the cases :— 

Case 2.—Mrs. W., 50 years of age, 
having suffered intense anxiety, in Ja- 
nuary 1832 began to suffer almost insup- 
portable pain in the gum, tongue, and 
right lower jaw, which radiated from the 
point of emergence of the third branch of 
the fifth pair of nerves. Having in vain 
tried quinine, carbonate of iron, arsenic, 
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belladonna, musk, colchicum, &c., during; severe paroxysms of pain in the same 


eight months, Mr. Scortr says,— 
“I directed an ointment composed of 


situation as before. 
“The ointment was on each occasion 


two scruples of the deuto-ioduret of mer-| immediately re-applied, and again checked 


eury and an ounce of lard to be rubbed on 
the part night and morning, until it pro-| 
duced as much irritation as would relieve | 
the spasms. On the Ist of September she | 
had one short but violent spasm. The) 


omtment was continued more or less fre- | the 
quently, according to its effect, until the | 
disordered condition of the digestive or- 
|gans, which was evidently the exciting 


lath ; and during the whole of this time 
she remained perfectly free from any re- 
turn of the spasms, which had not been 
the case, even for a single day, for the 
previous eight months; indeed, she felt 
herself so completely relieved, that she 
imprudently discontinued the use of the 
ointment, for the purpose of visiting a 
relation at a distance. On the 2ith of 
September she returned home; and al- 
though she had experienced no return of 
the spasms, there still remained an uneasy 
sensation in the part, which proved that 
the disease was not completely removed. 
The application was accordingly resumed, 
and applied at intervals, determined by 
the state of the skin, so as to keep up a 
slight effect upon the surface, until the 
12th of October, and she had no recur- 
rence of the spasms.” 

Case 3.—“ On the 23rd of September, 
1833, 1 visited a lady in Albemarle-street, 
who was labouring under a very severe 
attack of tic douloureux in the supra- 
orbitar branch of the fifth pair of nerves 
on the left side. * * * * I directed the 
opium and all other remedies to be dis- 
continued, and applied the deufo-ioduret 
of mercury, spread on lint, to ‘the part 
affected. This very shortly produced 
vesication of the cuticle, and its effect on 
the disease was instantaneous ; for in the 
first twenty-four hours after its application, 
she experienced only three paroxysms of 


pain, whereas they had been previously | 


incessant ; on the following day they were 
rather more frequent, and continued to 
recur occasionally in a very slight degree 
during the three succeeding days, after 
which they ceased altogether. The oint- 
ment was renewed as frequently as the 
skin would bear its application, and was 
varied according to the effect it produced ; 
sometimes the proto-ioduret of mercury 
was employed, and sometimes the com- 
mon mercurial ointment, so as to keep up 
the influence of the remedy on the part for 
a fortnight, when it was entirely discon- 
tinued. 

“ This patient continued free from any 
recurrence of the disease until the 19th 
of January, 1834;" when, “ and at subse- 
quent times,” she was seized with very 


ithe disease. Although the disease was 
thus decidedly influenced by the remedy 
on each time of its application, as soon as 
the effect was allowed to subside it imme- 
diately recurred, and this I attribute to 
irritation the nervous system was 
labouring under at the time, from a very 


cause of the attack. Indeed, there was 
very considerable difficulty in obviating 
this disordered condition ; the most active 
medicines being necessary, throughout 
the progress of the case, to promote a 
natural state of the secretions, which, for 
a very considerable time, resumed their 


former unhealthy appearance immediately 
on its being discontinued.” 


Case 4.—“ A gentleman in his 92nd 
year, who had been occasionally subject 
both to gout and rheumatism, was first 
attacked with tic douloureux in the year 
1831, affecting both the supra and infra- 
orbitar branches of the fifth pair of nerves. 
On the 3rd of November, 1833, I was con- 
sulted, and applied the deufo-ioduret of 
mercury in the usual manner: it produced 
considerable inflammation of the skin; but 
the pain attending it was so much less 
severe than that of the original disease, 
that he did not complain of it. The pa- 
roxysms continued with their accustomed 
frequency and severity for three days, - 
then they began gradually to subside, be- 
coming less frequent and of shorter dura- 
tion, and some days he was free from pain 
during the whole day. The application 
was renewed once in ten days or a fort- 
night, and each time with a decided influ- 
ence on the paroxysms; but they showed 
a disposition to return as soon as its effect 
upon the skin had subsided, although they 
were comparatively slight, and much less 
frequent than before. When the skin was 
perfectly healed, the paroxysms began to 
recur: under these circumstances the 
ointment was again applicd, and renewed 
as frequently as would keep up such an 
effect upon the skin as was necessary to 
control the disease. The paroxysms be- 
came gradually less frequent until Sun- 
day, January the Sth, 1834, when they 
ceased entirely, and did not subsequently 
return ; but it was considered prudent to 
keep up the effect of the application on 
the part for some time afterwards.” 


Case 5.—“ A young woman, twenty- 
one years of age, applied to me on the 
4th of December, 1833, on account of a 
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constant distressing pain in the left breast, 
which was so severe at night as entirely 
to deprive her of rest. There was no tu- 
mour or swelling of any kind in the breast. | 
The symptoms were usually more severe 
three or four days before the occurrence 
of the monthly periods. The disease had 
commenced ten months before, without 


perceptible cause. During the whole time | 
she had been under treatment without | 
At the time of my see- | 
ing the patient, the surface of the breast | 
was still sore, from the irritating applica- | 


deriving benefit. 


tions that had been used; I therefore ap- 
plied proto-ioduret of mercury, in the form 
of ointment, at the same time supporting 
the breast by adhesive plaster and a band- 
age. The applications were renewed 
evcry week; and on each visit she de- 
scribed the constant pain to be gradually 
lessened, and the acute lancinating pains | 
to be also less frequent and less severe. 
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or three days, and then to 
taaign te bs Sioqnenty o08 te epettiy, 
and on the Ist of January she had no 
spasm atall, which was the first day she 
had been entirely free from spasms for 
‘nearly three years: the aching pain still 
continued, but was very considerably di- 
minished in violence. She continued free 
from any recurrence of spasms until the 
M4th of January, when one or two were 
produced by some accidental movement of 
the limb, the effect of the ointment hav- 
ing at this time entirely subsided, the sur- 
face of the knee being perfectly healed, 
the ointment was immediately re-applied. 
and renewed as frequently as would keep 
up some degree of soreness of the skin, 
but not carried to the extent of producing 
the slightest constitutional influence ; and 


| it was found necessary to continue the ap- 


plication for a very considerable time, to 
| wear out the morbid disposition which 


Soon after the 25th of December she | disease of so long continuance must ne- 
stated that she felt no inconvenience of | cessarily have induced. On the 21st of 


any kind in the breast.” 


Case 6.—“ On the Ist of December, 1833, | 
I visited a young lady, who was labouring 
under the most distressing neuralgic af- 
fection I ever witnessed. The left knee 
was the seat of a constant aching, gnaw- 
ing pain, which was referred to a consi- 
derable extent of its surface, whence it 
darted into the centre of the joint, extend- 
ing also upward to the middle of the thigh; 
and the surface of the knee was so exqui- 
sitely sensitive, that she could not bear 
the slightest touch, nor even the weight of 


her ordinary clothing. The disease com- | 


menced in February, 1831, when some 
degree of stiffness and uneasiness was first 
experienced in the joint; and she had 
been confined by it to the same céuch, 
day and night, for nearly three years. On 
the Ist of December, I applied the deuto- 
ioduret of mercury to the knee, thickly 
spread upon lint; and it is a remarkable 
circumstance, that this application was 
renewed several times, without producing 
the slightest effect upon the skin. This 
being the case, on the 24th of December 
I rubbed the surface of the knee with cam- 
phorated spirits of wine, so as to make it 
quite red, and then applied the ointment, 
very thickly spread on lint; the conse- 
quence of this irritation was a spasm 
which lasted without intermission thir- 
teen hours and three quarters, when it 
suddenly subsided, and left her quite ex- 
hausted, but being free from pain she slept 
for several hours. The effect of the oint- 
ment was extremely violent; it blistered 
the surface to the extent of its application, 
and also produced copious salivation. The 
Spasms continued to recyr as usual for two 





January she left the couch, and shortly 
| afterwards the room in which she had 

een so long a prisoner, She then gra- 
dually acquired strength, and was soon 
able to walk on the limb, with the aid of 
crutches.” 

This case is rendered additionally in- 
teresting by the record of the following 
fact; that in consequence of the occur- 
rence of a severe neuralgic affection of 
the throat, the patient was recommended 
by Mr. Pennington to abstain altogether 
from taking food by the mouth, in lieu of 
which “nutrient enemata were admi- 
nistered twice or thrice a day, composed 
of beef tea with an egg dissolved in it, for 
which veal broth and milk were afterwards 
occasionally substituted. At this time the 
secretions were much disordered; there 
had been no appearance of the catamenia 
for nine months; the pulse was frequent, 
quick, and irregular. After pursuing the 
plan just named, for four days, very con- 
siderable excitement was produced, at- 
tended with some degree of fever, quick 
pulse, and flushed checks, &c., but it 
shortly subsided, the pulse becoming less 
frequent, and the fever disappearing. At 
the end of a fortnight, bilious secretions 
were observed, and in a month the cata- 
menia re-appeared ; the pulse was between 
70 and 80, and not deficient in strength. 
After the lapse of five weeks and three days, 
without any nourishment being introduced 
by the mouth, the pulse suddenly sank to 
35 ina minute, and it was then deemed 
advisable to give by the mouth a dessert- 
spoonful of beef tea twice a day; and this 
being continued for four days without in- 
ducing any return of the spasms, a small 
piece of fish was then allowed, and after- 





SECRET POST-MORTEMS.—HYDROPHOB IA. 


wards some chicken ; and proceeding thus 
cautiously, in the course of a month she 
was able to eat and drink any thing without 
the slightest inconvenience.” 

For the style and extent of details in any 
of the cases we have given, Mr. Scorr 
must not be held to be responsible. They 
are considerably abridged, but abridged 
only of those parts which are not essential 
to a comprehension of the principles and 
mode of treatment recommended by the 
author. 

Yearning for reform in our hospitals we 
have taken this opportunity of again ex- 
posing one effect of its absence. They 
are institutions which, as far as the pro- 
motion of any useful scientific object is 
concerned, might almost as well be closed, 
unless the present system of elections in 
them he changed. Of the tens of thousands 





of cases yearly treated within their walls, 
the published records for the last fifty 
years would not—no, nor would the pri-| 
vate—fill one shelf of a common library. | 
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case, and knowing it is so at the hospital 
I attend, I am induced to ask your aid 
publicly to notice the omission ; for by this 
means I have no doubt it will be removed. 
In our hospital, post-mortems continually 
go on without any one knowing of them, 
save a favoured few (the clinical clerks). 
Oceasionally, it is true, there is a notice 
put up within the glass case kept for that 
purpose, but it is seldom replaced by a 
fresh one, and may frequently be seen 
sticking in the same place a month or 
more after the examination has taken 
place. If a proper notice were given, 
stating the time, patient’s name, and dis- 
ease, the student would then be able to 
judge as to whether he could conveniently 
attend, or whether the case would be suf- 
ficiently interesting to claim his attention. 
As matters now stand, those who attend 
particularly the practice of one physician, 
or who have to attend surgical practice at 
the same time, are deprived of the oppor- 
tunity of attending all the post-mortems, 


Even in the pamphlet before us, the author | from not knowing of the deaths, and not 
has failed to quote a single fellow labourer | having any notice to inform them when 
in the hospitals, for information on the|they happen. An early notice of this 
disease discussed. He refers to CrriL10, | complaint, especially as hundreds of stu- 
to Cuaussrer, to De_recn, to Rousset, | dents are on the eve of coming to London 
all foreigners;to Parry, Swan, Hurcutn-| for the new session, may do much good, 
son, Forwereitt, and Barer, all prac-} and will oblige, Sir, your obedient servant, 
titioners out of the great hospitals. He, A Pupit or rae Mippiesex Hospi. 
quotes no others. 

With respect to the deserts of the pam- 
phlet, we request the profession to esti- 
mate them by a trial of the treatment 
prescribed. 





ST. GEORGE’S HOSPITAL. 


CLINICAL REMARKS. By Sia B, BRODIE. 


Hyprornosia.—In alluding to a pa- 
tient who had been admitted a few days 
previously from the bite of a dog, supposed 
to be mad, Sir B. Bronte observed, that 
the fact of the dog running in and out of 
the water a few minutes previous to the 
infliction of the bite, was no proof that 
the dog was either mad or not mad, as 
animals did not show the same symptoms 
of the disease as human beings. The 
symptoms of hydrophobia (he remarked) 
should generally be regarded as show- 
ing themselves between the fifth and 
ninth weeks, that is, within the period 





COMPLAINT OF STUDENTS THAT THE 


POST-MORTEM EXAMINATIONS 
or 


PATIENTS WHO DIE IN THE LONDON 
HOSPITALS 


ARE CONDUCTED 


IN SECRET. 


70 the Editor of Tue Lancer. 





As you have always shown a readiness 
to hear, and a wish to redress any evil of the second month after the inflic- 


which affected the medical pupil, I do|tion of the bite. He had heard of cases 
not know to whom I could better apply occurring in the ninth, fifteenth, and 
than yourself, to expose the negligence of nineteenth weeks after the accident, but 
our hospital functionaries in the present’ such cases were rare. It was a matter of 
matter, and throvgh your journal let me the greatest importance to ascertain the 
hope the subject will attract the attention average period at which the disease 
of MR. WARBURTON. | showed itself, as practitioners were then 

Sir, it has become a general complaint able to ease the patient’s mind, and relieve 
among the students that no due no-' their own from feelings of anxiety. In 
tice of post-mortem examinations is given answer to-a gentleman who inquired 
in the hospital. Believing this to be the whether the suction produced by cupping- 
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glasses over the wounded parts was not ' monthly, but the last number appeared in 
preferable to either the knife or the caus- | April, fire months since. It ought to have 
tic, Sir B. Bropir answered, that he did been completed, according to arrange- 
not think it was; and that the excision of ment, in January, 1834; it is now nearer 
the parts was decidedly the best plan of 1835, and we have still five or six num- 
treatment. One case was here related, in bers more to expect; so that we poor 
which a patient afilicted with hydrophobia subscribers have to look forward another 
had the part excised by Sir B. Bropiz, year or two for its completion, by which 
and a gentleman who was by, passed a time, in these publishing days, it will be an 
probe through the excised portion of skin, oldish work. The profession should not 
showing that the incision had been carried be led to subscribe to works, the protrac- 
deep enough. The same circumstance tion of which, toan indefinite period, is not 
happened to Mr. Hunter, at St. George's better provided against. Your obedient 
Hospital. The following case was also servant, R. QO, 
narrated :—A man who was catching cats September 16th, 1834. 

endeavoured to dislodge some of them by ; a’ 
poking at them with a pole, indoing which | J#dicus labours under an apprehension 
one of them flew at his hand, and bit it. (wrongly we think) that the extract made 
A week afterwards the man came to the in Tak Lancer of September 6th, from 
hospital with symptoms which so much the Jamaica Physical Journal, relative to 
resembled those of hydrophobia, that the the College of Physicians and Surgeons in 
house-surgeon (who had never seen a case Jamaica, will create an erroneous impres- 
of the disease, but had only read of it in sion. He, therefore, wishes us to say, 
books) set it down as that disease. Sir B. “That this Board in Jamaica is simply 
Bronte, however, who had seen cases of established to prevent incompetent persons 
the kind, at once detected the difference from practising in the island, which could 
(which was, indeed, but very slight), and be possible, as up to that period there was 
the man ultimately recovered. Sir B. 20 law to hinder them. No diploma from 
Bropie observed, that there was some-, the Board is intended to allow parties to 
thing im the infection and reception of the | practice elsewhere. Indeed no diploma 
disease from an animal that we did not is given. Those who intend to qualify 


yet understand ; as he had known a case, themselves for medical practitioners still 


in which a man who was bitten by a dog leave the island for English schools and 


which was supposed to be mad, died in the certificates.” 
course of six weeks, while at the end of Mr. Bedingfield does not say whether 
the filth week the dog was alive and well. he bas examined Mr. Offord’s instrament in its new 
form. We cannot therefore at present give publicity 
oo #2 . to his opinion. 
W. The object of the author, not the 
‘. — . contents of his book, formed the text'of the criticism . 
BEW BEaECAL SENIOR. The contents were generally good, and so declared 
o_o tv be. The exception we shall allow to be corrected in 
_— +1) the manner desired by oar correspondent, but with 
Tur next number of THE Lancet will vut allasion to the author mentioned, tu whose al 
contain such information andac vige, ad- leged error we gave no publtieity. 
dressed to medical students wno visit} Mr. a The pasnige had no kind of 
. * * t nH. B., i 
London in the ensuing October session, | "ference 10 by ow nd: can, Cay ay, 


as we may deem it advisable to offer to| We have received communications from 
them at this season of the year. The ate. Bird, (Me hapdatoen, Mr. Spilsbury (cases 
2 " ees age _ of lithotrity), Mr. Dermott, A Governor of Christ s 
number will, in accordance with our an | Hospival (in veply to Mr. Pickd), sed W. the whole 
nual custom, be entitled, Tut Srupent's | of which are in type, but ave excluded, in conse 
Nv quence of want of room, from this week's Lancer. 
NUMBER. —The letters of A Physician (Rameagate), Alr. 
Bunter, and Mr. Paul, have been received. 
Br, SP of Gower-street, has in the 
- press “‘ The Sargeon’s Practical Guide in Dressing, 
CORRESPONDENTS. a in — pg ty wr of Bandages” By 
‘Thomas Catler, M.D., late Statf-Surgeon in the Bel 
. " gian Army. Foolscap Svo. Ilustrated by numerou= 
a. Fe naowing you long as the cogranings on tweed.” Ale, ~ 
willing drum-major of our corps in cases| « The Principles of Ophthalmic Surgery ; being 
where punishment has been justly decided 130 Introduction re Kaewiadee sf the Structure, 
on, may I, in the name of myself and | Functions, and Diseases of the Eye, including the 
others, beg of you to apply the lash to the | "Vision "By John Walker: Aeieteat Seresest te 
editors of the Cyclopedia of Practical Me-| the Manchester Eye Institution. Foolscap 8vo, 
oon 4 their negligence or breach of} « Sine fnco,” &c. The system will be 
aith, e work professes to come out | entirely changed, 

















PROFESSOR GRANT ON THE CIRCULATION IN FISHES. 945 
placed, not behind the heart as in the slow- 
creeping mollusca, but before it, to benefit 
by its impulse in the important function 
of respiration. We have seen that the 
slow-moving yasteropod requires a com- 
paratively complicated and a powerful 

‘heart to propel the blood through the 

|labyrinth of its languid frame, while its 
exposed ciliated gills are bathed inces- 

| Santly in the surrounding element, so that 

’| they require no aid from the heart for 
| their indifferent respiration, but all its 


LECTURES 
ON 
COMPARATIVE ANATOMY 
AND 
ANIMAL PHYSIOLOGY, 
BY 


ROBERT E. GRANT, M.D., F.R.S.E 
&c., &c. 5 


Fellow of the Roy. Coll. of Physicians of Edin.,/ energies to circulate nourishment and life 

and Professor of Comparative Anatomy and Ani- | through their languid system. The fish 
lhas still the simple bilocular heart and 
|the gills of the mollusca, but by trans- 
, posing these organs the whole energy of 


mal Physiology in the University of London. 


LECTURE XLIX. 


ON THE SANGUIFEROUS SYSTEM IN THE/|‘he heart is added to the respiratory 
VERTEBRATED CLASSES. organs, and the power of that respiratory 


| function is doubled. Indeed a respiratory 

As the fountain of all nourishment and organ is but an artery ramified where its 
of all development is the blood, the pecu- | capillaries may best reach the outward 
liarities of the sanguiferous system in the element, and that vessel may be a twig, 
different classes, and the laws which re- or a branch, or the whole trunk of the ar- 
gulate its distribution in different animals | terjal system, as it is with the fishes. The 
and in different parts of the body, must) highly developed muscular system of the 
involve the chief mystery of animal deve- | whole body of fishes is to them a systemic 
lopment and of animal forms. The various | heart which keeps their aerated blood in 
conditions presented by this system in the | rapid movement through every part, and 
vertebtated classes are but the links of a’ the active period of the amphibia is their 
continuous chain of developments extend- , tadpole state, when they also require no 
ing from the lowest animalcules, and the separate systemic heart to impel the vital 
vascular system of man passes through all | currents through their body. The blood 
these phases of development before ar-| of fishes is more red and fibrinous and 
riving at its perfect state, so that we cannot | coagulable than in the invertebrated clas- 
fully perceive the relations of any part of | ses, but circulates so sparingly through 
this general process without a knowledge | the system that their viscera are pale and 


of the whole. As the sanguiferous systems 
of the fish and the reptile are but different 


stages of the development of those of the 


bird and the quadruped, it is by a know- 
ledge of the former that we can best com- 
prehend the various conditions of the lat- 
ter, and man’s development can thus be 


studied without as well as within his body. 


The lowest vertebrate condition of the 
vascular system is that presented by the 
fishes, and we have been gradually led to 
this condition by tracing the development 


of its separate parts throughout the inver- | 


tebrated classes. The circulating system 
of the adult fish is that of the young tad- 
pole, but so similar are the forms through 
which this system passes in all the verte- 
brated classes that we may look upon the 
fishes as permanent larve, not merely of 
amphibia, but of all the higher animals 
and man. Fishes move and breathe in a 
dense element where the material is scanty 
to oxygenate the blood, yet they require 
rapid and extensive aeration from their 
high development, their muscular force, 
and their high position in the scale ; hence 
those mutable organs the gills, through 
which their whole blood must pass, are 


their muscles white, and it is still cold 
from their limited respiration, their whole 
inferior development, and the limited 
energy of all their chemical functions. 
The venous blood is collected from the 
janterior and posterior parts of the body 
by two great vene cave, which generally 
unite and enlarge to form a sinus venosus 
between the tendinous diaphragm of fishes, 
and the proper auricle of the heart. The 
heart, situated far forwards, under the head, 
and between the anterior terminations of 
the branchial arches, is enclosed in a thin 
| pericardium, which embraces also that en- 
larged muscular bulb at the commence- 
ment of the branchial artery, the bulbus 
arteriosus. This sinus venosus is some- 
times capacious, strong, and marked with 
muscular bands, like an auricle, and there 
are commonly two crescentic valves at its 
entrance into the auricle, to prevent the 
return of the blood during the contrac- 
tion of the wide, thin, capacious auricle. 
The whole heart is situated a little farther 
back from the head in the cartilaginous 
than in the osseous fishes, and still farther 
back in the amphibia and the reptiles 
and higher classes. Inthe horizontal po- 
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sition of the fishes the auricle lies above 
the ventricle, or towards the back, and 
it advances more forwards in the cartila- 
ginous fishes, as in the rays and sharks 
than in the osseous and inferior fishes. 
Now as these cavities of the heart are first 
formed in a continuous straight line, in 
the fishes, as in the other vertebrated 
classes, we perceive the greatest deviation 
from the primitive position of the auricle 
in the highest cartilaginous fishes, and 
this difference of position marks the higher 
development of their heart, and its nearer 
approach to that of the more elevated 
classes, where it mounts forward to occupy 
the anterior part of the ventricle. The 
auricle is more capacious and has thinner 
parietes than the ventricle, it commonly 
extends so much transversely as to en- 
velop the dorsal side of the ventricle, 
and to appear beyond it on each side. In 
the ray (Fig. 171, 4) you observe the au- 


Fig. 171 


ricle extend forwards so as to overhang 
the ventricle and encompass its dorsal 
surface. The muscular bands are obvious 
in the inte:ior parietes of the auricle, but 
this wide sac has not yet developed those 
fringed marginal extensions which it 
commonly presents in higher classes. It 
is the first cavity enclosed within the peri- 
cardium, as the sinus venosus is between 
this sac and the anterior tendinous limit 
of the abdominal cavity. The blood from 
this large soft auricle enters the thick 
muscular ventricle (Fig. 171, a), near its 
anterior part, where there are two strong 
semilunar valves with loose free margins, 
like those between the auricie and the 
sinus venosus. Sometimes this auriculo- 
ventricular or mitral valve consists of 
three or even four parts, but without ten- 
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dinous cords to strengthen their margins, 
excepting in the cartilaginous fishes. The 
ventricle is comparatively small, has gene- 
rally in the osseous fishes an angular and 
tapering form, becoming smaller towards 
'the anterior opening into the bulbus ar- 
teriosus, and in the cartilaginous fishes is 
rounded, depressed, and expanded trans- 
versely, like that of the chelonian reptiles 
above them in the scale. Its interior is 
| provided with very thick and prominent 
| fleshy columns, and its colour is lighter 
or paler than that of the auricle, and 
darker than that of the strong white mus- 
cular bulbus arteriosus. The ventricle is 
developed transversely in the higher car- 
tilaginous fishes to prepare it for the divi- 
sion of its cavity into two parts, which is 
| gradually effected in the class of reptiles. 
At the opening of the ventricle into the 
bulbus arteriosus (Fig. 171, e), or the thick 
muscular origin of the branchial artery, 
there are again two simple crescentic or 
semilunar valves to prevent the return of 
the blood into the ventricle, and to sup- 
port the column of fluid during the con- 
| traction of this muscular part of the bran- 
| chial artery. We observe that throughout 
the cavities of the heart in fishes there is 
still this simple semilunar form of the 
j valves, which we saw in the cavities 
throughout the invertebrated classes, and 
|which is found in the valvular folds of 
| the veins, and even in the chyliferous and 
the lymphatic vessels of the highest ver- 
tebrata. 

From this single ventricle of fishes, the 
blood is propelled into the bulbus arte- 
riosus, which varies much in its form and 
magnitude, but has always thick rfuscular 
parictes, and appears generally, from its 
magnitude, to be like an additional ven- 
tricle placed anterior to the other. This 
large, round, thick, muscular sac, which 
you observe in the lophius, at the com- 
mencement of the branchial arteries, is 
the bulbus arteriosus. That bulbus ar- 
teriosus we saw already developed in the 
cephalopods, and traces of it as low as the 
conchifera, so that it is not a new part in 
the class of fishes. It is the means pre- 
pared by nature for the division of this 
great arterial trunk into a systemic and 
pulmonic vessel in higher classes. 

Thus then the blood, aided by all those 
muscular cavities, is propelled into a great 
single branchial artery which subdivides 
into branches corresponding in number 
with the gills on each side. In all fishes, 
and perhaps in all the vertebrata, this 
artery appears at first to divide into five 
branches on each side. In the sharks and 











the rays, and in other cartilaginous fishes, 


we most frequently find in the adult state 


, these five trunks distributed on each side 





OF THE SANGUIFEROUS SYSTEM IN FISHES. 
| distributing blood to most of the abdomi« 


to the branchiz. The fifth, in most osse- 
ous fishes, has been converted by a par- 
tial metamorphosis into vessels going to 
the head. Thus then we observe there is 
a change in the function and destination 
of the anterior pair of branchial arteries. 
This metamorphosis of the anterior pair of 
branchial vessels we observe in most of 
the osseous fishes, but there are four pairs 
permanently retained of those branchial 
arteries corresponding with the number 
of the gills retained upon each side of the 
neck. Those branchial arteries (Fig. 171, 
ce, d, f) soon subdivide to an extreme de- 
gree of minuteness upon the delicate la- | 
mine that compose the gills. We observe | 
that the branchial artery, conveying the | 
venous blood along each gill, occupies the 
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nal viscera, arises from the commence- 
ment of this aortal trunk. Within the ab- 
domen lateral branches come off at regu- 
lar distances, one pair for each vertebra, 
which sapply all the contiguous, muscular, 
osseous, and cutaneous parts, and send 
down branches as renal arteries to the 
long narrow kidneys extended along the 
sides of the vertebral column. The aortal 
trunk continued single along the inferior 
ring of the coccygeal vertebra is situate 
above the vein which occupies the same 
canal, and it sends off regular pairs of 
branches passing upwards and downwards 
on each side to supply the muscular and 
| other parts of the tail. This venous trunk 
“running forwards enclosed in the inferior 


exterior portion of the groove of the rings of the coccygeal vertebra, and placed 
branchial arch, and has beneath it the beneath the aorta in the same canal, is the 
returning branchial vein, which we ob- | commencement of the vena cava, which 
serve running along the bottom of the|continues forwards along the abdomen, 
groove in the cartilaginous or osseous | under the bodies of the vertebrae and still 


arches supporting those gills. 


Here the | under the aorta, collecting the venous 


branchial arteries subdivide into innu-| blood chiefly from the surrounding muscus 
merable minute capillaries that are con- | lar parts, and ultimately terminates in the 


tinnous with the branchial veins. 
branchial veins (Fig. 171, g, g) thus re- 
inforced by a continued accession of ca- 


The | 


pillaries are enlarged as they proceed | 


backwards, and receiving all the artcrial- 
ized blood from the gills, they convey it 


into larger anastomosing branches at the 
back part of the trunk, which immediately 
send forward the principal arteries of the 


head. The great trunk (Fig. 171, 4), con- 
stituted by the successive union of all the 
branchial veins, forms the descending 
aorta which conveys the blood through 
all parts of the back, the abdomen, and 
the caudal region of the body. ‘The arte- 
rial branches going to the head proceed 
from the dorsal part of the anterior bran- 
chial veins, so that they convey forwards 


to nourish these parts blood newly arte- | 


rialized, by passing through the gills. 
The other branchial veins, behind the 
front pair, also give off branches (Fig. 
171) conveying arterialized blood, and 
performing the functions of arteries to the 
surrounding parts ou the anterior portion 
of the body, as the heart, the pericardium, 
the operculum. The principal trunks, how- 
ever, of the branchial veins (Fig. 171, g.¢ 
continue upwards from the gills, and by 
their union into one great trunk (/iy. 171, 
h) below the bodies of the dorsal verte- 
bre, 
keeps along the median plane beneath the 
vertebral column, in its passage back- 


| by numerous descendi: 


great sinus venosus behind the auricle of 
the heart. The venous blood collected from 
the chylopoietic viscera is sent to be dis 
tributed through the large and divided 
liver, by a variable number of trunks 
forming so many vene porte, and somes 
times the long lobes of the liver, attached 
between the turns of the intestine, recei#e 
the vene porte directly from the mesen- 
teric veins. This is a more simple form 
of the portal circulation than we find in 
higher classes where these venous trunks 
generally unite to forin one great vena 
porte before entering the liver. In fishes, 
as in several higher classes of animals, 
there is a renal portal circulation as well 
as an hepatic. The kidneys extending 
along the whole abdomen to the head, ex- 
terior to the peritoneum and attached by 
cellular substance and vessels to the sides 
of the bodies of the vertebra, receive nu- 
merous branches and uearly the whole 
contents of the great venous tiunk extend- 
ing forwards within the upper rings of the 
vertebra. This venous trunk lies above 
the spinal chord in the same canal, and 
appears to distribute through the kidneys, 
g lateral branches, 

the venous blood whi h te been collected 
from the dorsal and caudal parts of the 


, body, before it is transmitted to the vene 


form the abdominal aorta, which: 


wards to the coccygeal region, where it | 


becomes enclosed throughout its course 
by the inferior converging lamine of the 
vertebra. 


Tne large cwliac artery (Fig. 371, 4) | 


cave. The number of venous tranks 
which convey the blood to the sinus veno- 
sus varies, but most frequently there are 
two great vena caver. In the reye there 
are considerable sinuses both on the two 
vene cava and on the hepatic veins be- 
hind the diaphragm. It has becn imagined 
from the venous circylation through the 
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kidneys, that the urine, like the bile, is| 
formed chiefly from venous blood in the | 
lower classes of vertebrated animals. 

In the perch the sinus venosus is of very | 
great size, as you see figured by Cuvier in 
his folio plates of the structure of this ani-| 
mal, and there is another sinus at the) 
back of the cranium which collects 
the blood of the head before being trans-, 
mitted to this great sinus venosus behind 
the pericardium. The bulbus arteriosus 
in this animal has the pyramidal form 
most common in osseous fishes, with strong 
longitudinal and circular fleshy bands com- 

ing its parictes, and the usual semi- 
unar valves at its commencement, but 
in the cartilaginous fishes it has a more 
lengthened cylindrical form with nume- 
rous small semilunar valvular folds dis- 
posed in rows on its inner surface, besides 
the ordinary valves at its origin. The, 
number of rows of these little valves, and 
the number of valves in each row, vary 
very much in the different cartilaginous) 
fishes, and they are often provided with 
tendinous cords, still further to secure the 
regular flow of the blood forwards during 
the contraction of this thick muscular | 
tube, and during the violent exertions of) 
these muscular animals. Some sharks 
have only two rows, some have three rows, 
and there are five rows of these small 
valves in the bulbus arteriosus of the com- | 
mon skate (Fig. 171 e). In the sturgeon 
there are three rows of valves, two small 
rows near the ventricle, and a third row) 
of larger valves at the anterior termina. 
tion of the muscular part of the bulb, 
each row having four valves, and all ar-| 
ranged in regular order. 

At the anterior extremity of the bul- 
bus arteriosus in the skate the thin. por- 
tion of the branchial artery gives off 
on each side a short trunk (Fig. 171 c), 
which immediately divides into the three 
posterior branchial arteries of that side. 
The trunk then continues forwards to 
the anterior pair of branchial arches, 
where it gives off on each side an- 
other short trunk which soon divides into 
the two anterior branchial arteries of that 
side. From the gills being fixed both at, 
their outer and inner margins in these 
cartilaginous fishes, the artcrialized blood | 
is collected from all the minute laminz by | 
two branchial veins for each gill. These} 
branchial veins, before they leave the gills, 
give origin to small arterial vessels to) 
nourish the anterior and adjoining parts | 
of the body, and then pass backwards 


uniting into larger trunks to form at) 
«x vertebrated animals, and man himself. 


length the great single systemic aorta 
which supplies the viscera and nearly the 
whole trunk of the animal. 


The bands so frequently found in fishes | 
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connecting the heart to the pericardium, as 
in the sturgeons and lampreys, appears to 
be a remnant of that connexion of the heart 
with the surrounding parts so common in 
the invertebrated classes, especially in in- 
sects, crustacea, and other articulated ani- 
mals, and the cavity of the pericardium is 
frequently found to have a free communi- 
cation with the cavity of the abdomen, the 
tendinous septum being perforated by a 
wide opening, so that the external ele- 
ment entering the abdominal cavity by 
the lateral anal orifices might reach to the 
heart in fishes, as in some of the mollus- 
cous animals. So that we find the vascu- 
lar system in fishes advanced not only by 
the development of a distinct chyliferous 
and lymphatic system of vessels, but also 
by that of a new hepatic, and a renal cir- 
culation of venous blood, which have not 
been traced in the invertebrated classes. 
We have already seen that the amphi- 
bious animals commence their career as 
fishes, having but one auricle and one 
ventricle, and breathing solely by means 
of gills in their tadpole state, and sending 
the whole of their blood through those 
aquatic respiratory organs; but as they 
advance in their development their air- 
sacs are converted into lungs, and the 
arterialized blood collected from these air- 
breathing organs develops a little sinus 
on the united trunks of the two veins 
which return it to the ventricle. As the 
respiratory lungs develop in extent and 
importance, this sinus, receiving their ar- 
terialized blood, becomes a small but dis- 
tinct pulmonic auricle, separated by a 
thin transparent septum from the systemic 
and larger auricle, and provided like it 
with valves at its entrance into the ven- 
tricle. This was observed some eight 
years ago, in 1825, by Dr. Davy, when 
dissecting and experimenting on some 
toads and frogs in the island ot Corfu, 
and his observations have been veri- 
fied and extended by succeeding ana- 
tomists, especially by Wener, who has 
shown the same structure to pervade the 
lowest perennibranchiate amphibia, as 
the proteus and the axolotl Now the 
changes through which the vascular sys- 
tem passes during the metamorphosis of 
the fish-like tadpole to the reptile-like 
adult amphibious animal, were long since 
traced with great skill and accuracy by 
Rusconi, and the same curious changes 
of the vascular system which have been 
so often traced during the metamorphosis 
of the amphibia, have more recently been 
traced by numerous observers through all 


The heart of the tadpole, like that of the 
fish, consists of an auricle which receives 
the venous blood of the system, and a 
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ventricle which propels it into a bulbus ar- | the fish appears to be the formation of com- 
reriosus (Fig. 172, a b), to be sent through municating canals between the branchial 
as many branchial arteries (Fig. 172,¢ d) as | arteries and veins, which paves the way for 
thereare gills on the sides of the head, There | all the succeeding alterations; and Mar- 
ave most frequently three branchie on Tin Saint-ANGe, who has very satisfacto- 
each side, as here in the salamander, frifon | rily illustrated these changes of the vessels 
cristatus (Fig. 172, ¢), aud the blood in the salamander in the figures he has just 
waoen | published, thinks that the perennibran- 
Fig. 172 chiate amphibia are forced to retain their 
gills through life, notwithstanding the 
soe f f 
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\ {usual development of their pulmonic 
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| system, by the want of these anastomosing 
lor communicating canals between the 
branchial arteries and the branchial veins 
| which alone permit the important changes 
of the vascular system which accompany 
the losing of the gills in the caducibran- 
chia. These communicating twigs that 
are seen passing from each of the bran- 
chial arteries to the corresponding bran- 
,chial veins enlarge by the metamorphosis 
to such an extent that they form at length 
continuous arterial canals upon each side, 
The gradual obliteration of the exterior 
ramified gili portion of these arterial and 
which has been acrated in these gills is venous trunks thus tends ultimately to 
collected by a corresponding number of form one continuous descending branch or 
branchial veins (Fig. 172, e), which by arch of the aorta on each side, which we 
their union form the descending aorta observe to exist in these adult animals, as 
(Fig. 172, h) after giving off branches to in all the higher cold-blooded vertebrata. 
the head and neck as in the finny tribe.. Some of the arteries proceeding from 
The trunks of these branchial arteries the branchial veins are enlarged to that 
and veins communicate by very minute extent, which were before minute capil- 
and short canals at the base of the gills, laries, that they now form important 
and as the gills are absorbed and disappear, trunks, going to supply all the upper parts 
these communicating portions widen and of the body, while the great trunks are 
at length become parts of the continuous continued downwards as two arches, to 
trunks. The small branches sent off from unite in the middle of the dorsal part of 
the branchial veins to the head also en- the trunk, to form the single abdominal 
large and form great arteries. A very aorta. Thus it is that we find that the 
small artery is seen on each side coming trunk of the pulmonary arteries is sent off 
off from the posterior branchial arteries only as a branch from the aorta, which 
near to the heart, which go to the little! conveys the blood to the respiratory or- 
pulmonary sacs that are beginning to de-! gans in the adult animals, which organs 
velop, and when the lungs are developed, are sometimes cellular, as in the frogs, 
and the gills are lost, and the branchial sometimes simple undivided sacs, as in 
arteries and veins have shrunk inwards to the tritons. In the frog, you observe that 
form continuous wide arterial trunks for these changes of the vascular system have 
the system, these two small twigs going to proceeded to a greater extent of deviation 
the rudimentary air-sacs (Fig. 172, *, *) from the fishes, than either the perenni- 
enlarge in size and form the great trunks branchiate species or the tritons, which 
of the pulmonary arteries. The branchial still remain in the water, though they 
veins conveying arterial blood in the tad- have lost their gills. The sinus venosus 
pole, form by their union the descending js large in the adult amphibia, as in the 
aorta, and we observe coming off from the fishes, and receives all the systemic blood 
third or posterior of these branchial veins before it enters the large thin right auri- 
on each side, an artery going to the lungs. | cle of the heart, which propels it into the 
This pulmonic branch, at first the larger,| single, muscular, thick, light-coloured, 
diminishes in size as the other, from the! and soft ventricle. The sinus venosus in 


posterior branchial artery, increases, and 
at length it shrinks to a mere ductus ar- 
teriosus leading from each pulmonary 
artery into the lateral branches of the 


the triton is a large round muscular cavity, 
like the right auricle. During the dilata- 
tion of the ventricle in the frog, the red 
blood is seen to penetrate and fill all the 


descending aorta. The first change in! oose porous fibrous parietes of that cavity 
this metamorphosis from the condition of| to its outer membrane, and thus to give it 





a deep-red colour for a few seconds ; but 
during its contraction, which a little pre- 
cedes that of the bulb at the origin of the 
great systemic and pulmonic arteries, the 
ventricle assumes a white colour, and its 
blood, partially mixed by this loose tex- 
ture, is prevented from returning into 
either auricle by small semilunar folds 
surrounding the auricular orifices, as 
pointed out by Dr. Davy. The two auri- 
cles are, however, easily inflated, espe- 
cially the pulmonic, which is smaller and 
less perfectly protected, by placing the | 
blowpipe in the opened ventricle, as pro- | 
posed by Davy, and by thus filling them | 
with air we distinctly perceive their 
fibrous or muscular structure, and the 
thin diaphanous, but complete and imper- 
forated partition between the auricles. By 
inflating the two vene cave, or the sinus 
venosus, we distend the right auricle, then | 
the ventricle, and by inflating either of | 
the pulmonary veins, we distend the small | 
left auricle, and then the air escapes into | 
the ventricle. From the ventricle come 
off the two great systemic trunks and the 
two smaller pulmonary arteries, the whole | 
enlarged at their origin by the bulbus ar- | 
teriosus, which is already partially di- 
vided by a septum. The auricles are still 
more advanced over the upper and fore 
part of the ventricle, than the auricle even 
of the cartilaginous fishes, and the whole | 
heart is placed further forwards towards | 
the head, than in the reptiles or the warm- | 
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lular lungs (Fig. 173, #é) unite into a single 
trunk (Fig. 173, g), before entering the 
small left auricle (Fig. 173, f). Both 
auricles contracting at the same time, 
their contents are conveyed into the thick 
white ventricle (Fig. 173, &), which pro- 
pels this mixe: fluid into the thick bulbous 
origin of the great systematic trunk which 
gives off the two pulmonary arteries, the 
two trunks to the anterior portion of the 


‘body, and the two arches of the abdominal 


aorta. 
Fig. 173 


In the reptiles, the whole sanguiferous 
system is advanced to a higher stage of 





blooded vertebrata. Meckert observed development than we find in the amphi- 
the deep separation of the two auricles in| bia, or in the fishes, and this superiority 
the siren and in the arolotl, and their’ is chiefly marked in the pulmonic portion 


difference of size and position, without of that system. Both auricles are more 
perceiving the difference of their function, muscular, more distinct, and are more ad- 
which has been pointed out by Weserr,| vanced to the anterior part of the ven- 





but the latter eminent anatomist has ac- | 
companied the announcement of his dis- 
coveries with remarks which, tas ép-| 
plied to the profoundest anatomist Ger- | 
many has ever produced, will not en- 
hance their value in the estimation of 
foreigners. In the ventricle of the pipa, 
MeckeL discovered a septum extending 
forwards from the apex for about two- 
thirds of the length of the cavity, which he 
compares to that seen in the chelonia, and 
although he was not acquainted with the 
observations of Dr. Davy, he perceived 
in this animal a deep partition dividing 
the auricle into two halves. 

Looking at the heart of the American 
frog ( Fig. 173) from behind, we perceive 
in these plates of Wena the great trunk 
of the inferior cava (Fig. 173, c), and the 
two rior cave (Fig. 173, a a), forming 
a sinus venosus (Fig. 173, d) before 
they open into the large right auricle 
(Fig. 173, ee). The two pulmonary veins 

the 





(Fig. 173, AA) returning from 


tricle. The heart is farther back from the 
head, aud the left auricle is now more 
obviously separate from the right and 
larger than in the amphibia, to correspond 
with the increased development of the 
air-breathing organs. 

The right auricle receives directly the 
venous blood, which is brought from all 
parts of the system; the lett auricle re- 
ceives the arterialized blood which comes 
from the capacious lungs, so that we have 
here developed more equally than inthe am- 
phibia the two auricular cavities of the 
heart, having here totally different functions 
from each other, besides the ventricle that 
we have traced up from the crustacea. 
We see in the ophidian reptiles the sep- 
tum already develo,ed to a great extent 
from the apex of the ventricle through its 
cavity, so that the two divisions of that 
cavity communicate only by an aperture 
towards the base of the ventricle. There 
are yet only semilunar folds to protect the 
two orifices from the auricles into the 
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ventricles, and there are semilunar valves ' venous blood of the whole system into the 
at the openings of the aorta and the pul- | right auricle (Fig. 174, d). The two pul- 
The aorta divides gene- | monary veins (Fig. 174,gg) return the 





into two principal trunks, the one 
forming the left descending abdominal 
trunk, and the other, after giving off a 
large vessel for the anterior parts of the | 
body, descends to form the right branch of 
the abdominal aorta, as we see in the 
chelonian reptiles. The heart even of the 
serpents partakes of the lengthened form | 
of the body, especially the auricles, as you 
observe represented by Weser in these) 
plates of the heart ofa co/uber. The form | 
of the auricles is less lengthened in the! 
lizards, and their parietes appear more, 
muscular, but the general structure of the | 
cavities of the heart, and the mode of dis-| 
tribution of the great bloodvessels, are. 
nearly the same as in the serpents. From 
the manner in which the great pulmonic 
and systemic trunks are connected to-| 
gether by cellular substance, and enve- 
loped by the pericardium on issuing from 
the ventricle, they appear externally as if, 
they composed a single thick aortal trunk, | 
till they escape from the pericardium, and 
separate for their respective destinations. 
The broad heart of the chelonian reptiles | 
(Fig. 174, def) corresponds with the great | 


Fig.174 





transverse development of their body, and 
it has a close analogy to the broad form of 
the auricle and ventricle in the highest of 
the cartilaginous fishes. The two wide 

vene cave (Fig. 174, 66) generally 
receive the two smaller anterior cave (Fig. 
174, a a) before they unite to form a sinus 





wenosus (Fig. 174, c), which pours the 


‘arterialized blood trom the capacious and 
cellular lungs directly into a large mus- 
cular deft auricle (Fig. 174,e), and the two 
auricles contracting, as in other animals, 
at the same time, convey the two kinds of 


| blood, by distinct orifices into the same 


large, thick, broad, and depressed ven- 
tricle (Fig. 174, f). The partition of the 
auricles extends inwards, and forms a 
broad membranous valvular fold over the 
two orifices of the auricles in the ven- 
tricle, which forees the two currents of 
; blood to take opposite directions on en- 
tering the ventricle. 

The great systemic aorta is divided into 
two trunks ( Fig. 174, A m) from its origin, 


| the first of which is the smaller, and, pro- 


ceeding to the left side, torms the deft 
| trunk of the abdominal aorta (Fiy. 174, m), 
' giving off the large celiac (Fig. 174, p) and 
mesenteric (Fig. 174, q) arteries, before it 
unites by its communicating branch (Fig. 
174, r) with the right branch of the abdo- 
minal aorta (Fig. 174, s). The second 
branch of the great systemic artery com- 
ing from this single ventricle, divides into 
|two branches, the one forming the right 
branch of the abdominal aorta (Fig. 174, 
ns), and the other forming the common 
trunk of the brachial and carotid arteries 
of both sides of the body (Fig. 174, 4). 
The two pulmonary arteries (Fig. 174, 0 0) 
arise by a single wide bulbous trunk 
(Fig. 174, 4), behind a large muscular fold 
in the right portion of the ventricle, which 
fold Meckei compares to the strong 
muscular fold forming the tricuspid valve 
in theright ventricle of birds. This broad 
membranous band, extending laterally 
from the free edge of the septum of the 
auricles into the ventricle, so conspicuous 
and large in the chelonia, is seen also in 
the ventricle of the serpents, the lizards, 
and the crocodiles. It projects laterally 
to a less extent in the ventricle of these 
reptiles, and forms a thin semilunar fold, 
or valve, over the orifice of each of the two 
auricles. Now Weper has found a small 

of « ication through the 
septum 1 of the ventricles of the crocodiles, 
in the usual posicion near the base of the 
ventricle, as in serpents and lizards, 
although Mecxer, Martin Saint-AneGe, 
and many others, have given to these large 
cold-blooded reptiles, two ventricles com- 
pletely separated from each other by an 
impervious septum, as in the heart of a 
bird or a quadru There is but one 
ligamentous band left in the crocodile con- 
necting the apex of the ventricle to the 
pericardium, and in higher classes even 
this iv lost. You will observe, thas the 











venous blood retarned from all parts of 
the in the crocodile, is conveyed 
into the right auricle, from which it passes 
inte the corresponding portion of the ven- 
tricle; from the ventricle it is propelled 
into those great trunks that come off from 
the base of the heart ; those are the one 
conveying venous blood on each side to 
the lungs, and having its commencement 
of an enlarged form, like a bulbus arte- 
riosus ; the other portion coming off from 
the ventricle, divides in this figure of 
Cuvier into three principal trunks, the 
one upon the right side is observed to give 
off the right descending aorta, and the right 
arteria innominata, and which arteria in- 
nominata divides into the common carotid, 
the vertebral, and the great axillary arte- 
ries; the second trunk is the arteria in- 
nominata on the left side, which rises 
directly upwards, and divides in the same 
manner as on the left side; the third 
branch of this great aortal trunk is the 
left descending aorta, which unites with 
the right aorta in the crocodile, before it 
has given off any of those great trunks 
that we usually find given off by the left 
descending aorta in reptiles. That ap- 
pears to depend on the advanced position 
or suddenness of this union, and upon the 
lengthened form of the trunk of the cro- 
codile compared, for example, with the 
trunk of the tortoise. This single trunk, 
formed by the junction of the two descend- 
ing aorta, as in the greater number of rep- 
tiles, gives off the coeliac, the mesenteric, 
and the other branches of the abdominal 
aorta. According to Mecxet, the circu- 
lation in the crocedilus luceus is somewhat 
different. We observe that there comes! 
off here, according to him, from the first 
right branch of the great aortal trunk, the 
right descending aorta, and the right 
subclavian; those two vessels alon.c.g The 
second branch of this great primary trunk 
gives off the left subclavian, the two ca- 
rotids, and the vertebrals; then the third, | 
as before, constitutes the left descending | 
aorta. You will observe, that near the! 
place where the bulbus arteriosus divides | 
into the two pulmonary arteries, and at a! 
little distance on either side, from the 
bifurcation of those arteries, there are two 
venous canals which descend one from | 
each pulmonary artery, and unite with the | 
two branches of the descending aorta ;' 
this is the ductus arteriosus upon each | 
side. There are two ductus arteriosi in 


reptiles; there are two also at first in 
birds. 


In the chelonian reptiles the general | 
structure with regard to the cavities of 
the heart is the same nearly as in the sau- 
rian reptiles, The venous blood is con- 
veyed by two superior and two inferior 
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vene cave into the right auricle, where 
there are two semilunar valves, and from 
that into the single ventricle. The arte- 
rialized blood from the lungs is conveyed 
by a very oblique entrance into the left 
auricle, which has no protecting valves, 
and from that into the same partially di- 
vided ventricle of the heart. From this 
ventricle there comes off what appears 
upon opening the animal to be a single 
vessel, but upon dissection it is found dis- 
tinctly to consist of two principal trunks, 
one forming a bulbous enlargement, which 
is the commencement of the two pulmo- 
nary arteries, the other trunk subdividing 
gives off upon the right side the right de- 
scending aorta, and gives off a great trunk 

Fig. 174 hk) to the anterior part of the 
body which subdivides into the subcla- 
vian, and the common carotid arteries 
upon both sides; the other trunk is the 
left descending aorta, which gives off the 
ceeliac artery and a single mesenteric, the 
superior mesenteric artery, thus diminish- 
ed in its caliber it forms the ductus com- 
municans, which is only a continuation of 
the left descending aorta into the great 
right trunk of the abdominal aorta. 

We observe coming off again from those 
two pulmonary arteries a ductus arteriosus 

Fig. 174 nn) upon each side; the ductus 
arteriosus here is not only present on both 
sides, but we observe it to continue to a 
late period upon each side. I have found 
them present, though impervious, in a full- 
grown large Indian tortoise. I found both 
the ductus erteriosi large and strong in 
that old animal, although they had become 
impervious cords. 

Thus we observe that in the chelonian 
reptiles there is a considerable difference 
in the outward form of the heart. The 
heart has here a flattened depressed 
form, and its ventricle especially is much 
extended transversely ; that corresponds 


'very much with the form of the heart 


which you perceive in the sharks and 
rays. In the sharks you will observe also, 
as in these reptiles, that the auricle is 
raised considerably above the back part of 
the ventricle, the bulbus arteriosus hav- 
ing in these cartilaginous fishes a length- 
ened cylindrical form. You will observe 
that in the tortoise the form of the heart 
externally corresponds pretty much with 
that of these highest of the cartilaginous 
fishes. When we open this ventricle in 
the chelonian reptiles, we observe that it 
gives origin to different arterial vessels ; 
the blood which is returning arterialized 
from the lungs by the left auricle of the 
heart comes in from the left side of the 
valvular continuation of the septum auri- 
cularum, of considerable breadth in these 
chelonia, which is placcd between the two 
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openings of the auricles, and hangs over | 


by its free margin the orifices of both 
those auricles. Here the blood passes 
through a very loose spongy texture in 
the left portion of the ventricle of the 
heart which is formed by the numerous 
fleshy columns and chords that are re- 
markably loose and detached in this re- 
gion of the heart. The venous blood 
which is brought from all parts of the 
system by the right auricle of the heart is 
conveyed into the ventricle through the 


other oblique opening on the right side of | 


this great membranous valve. Besides 
this valve which hangs over both the en- 
trances of these auricles, each auricular 
orifice is provided with another opposite 
distinct valvular fold, so that they have 
ample means of closing up the apertures. 
Now in the contraction of the ventricle, 
the opening of the right auricle appears 
to be brought nearer to the opening of 
the pulmonary arteries than the opening 
of the left auricle, thus the dark-coloured 
venous blood passes more easily into this 
right pulmonic portion of the ventricle 
than the arterialized blood, which gets 
more readily into the great systemic aortal 
trunks. 

In the class of birds we have at length 
fully perfected that condition of the circu- 
lating system which belongs to the hot- 
blooded classes of vertebrata. They have 


a vigorous and active sanguiferous system, 
which corresponds with the increased 
energy of all their functions, the high 
temperature of their body, and with the 
great muscular force which we see exerted 


by those animals. The air is admitted 
into contact with the systemic capillaries 
and the circulating fluid in most parts of 
the body—in the interior of the bones, in 
the large cells which extend to the sur- 
face of the body, which fill the cavity of 
the abdomen, and which extend in every 
direction from the lungs. There is a great 
development of the superficial vessels in 
birds which corresponds with the develop- 
ment of their superficial parts, and with 
the great power of their muscular action. 
We observe, that when their muscular 
action is much exerted, the effect of the 
compression of the deeper-seated vessels 
is to accumulate blood in the less-pressed- 
upon superficial vessels, and to determine 
thus the blood, the source of all develop- 


ment, largely to the surface ; their surface- | 


temperature is raised to enable them to 
hatch their eggs, perspiration is copiously 
thrown out to cool their heated body, their 
down and plumage are developed to equa- 
lize their temperature, and various other 
important results follow from this increased 
vascularity of the surface in birds and in 
almost all hot-blooded vertebrata. 
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The venous blood from all the anterior 
| and posterior parts of birds is conveyed by 
|one posterior and two anterior ven® cave 
into the right auricle, by which itis sent 
into the right ventricle of the heart; and 
it is prevented from returning into the 
right auricle by means of a strong mus- 
cular valve, which you here observe in 
the position of the tricuspid valve of quad- 
rupeds. It is the only valve which we 
observe in that situation ; it is placed over 
the right auriculo-ventricular orifice. 
The blood is propelled from the right 
‘ventricle of the heart, now completely se- 
parated from the left by an impervious 
septum, through the two pulmonary arte- 
ries. The pulmonary arteries in birds 
communicate at an early period with the 
two great branches of the aorta by means 
ofa ductus arteriosus upon each side. The 
first of those ductus arteriosi obliterated 
in birds is the one upon the right side; the 
one that remains latest is that on the left 
side ; and that in the mammalia which 
we observe alone developed in the later 
periods of the fietal condition is that upon 
the left side. The blood which has been 
aerated in the lungs is conveyed throngh 
the left auricle, now as large as the right, 
to the left ventricle, and from them it is 
propelled into the aorta, which subdivides 
near to its origin into two and sometimes 
into three principal trunks. We observe 
‘upon the right side the first branch given 
off from this aortal trunk is the large 
trunk formed by the descending abdominal 
aorta and the branch which corresponds 
with the right arteria innominata which 
gives off the common carotid, the verte- 
| bral, the axillary, and the thoracic arte- 
|ries to be distributed upon the enormous 
pectoral muscles and other parts of the 
breast. The second branch given off from 
this great aortal trunk in birds is the 
, arteria innominata on the left side which 
gives off the common carotid, the verte- 
bral, and thoracic branches of that side. 
Tracing downwards the abdominal aorta 
'we observe, after the cesophageal arteries 
and the intercostals, that it early gives off 
a large celiac artery, which divides into 
numerous branches, and a superior mesen- 
teric, as we saw in most reptiles, which is 
distributed on the whole intestine ; then 
it gives off the upper renal and the sper- 
matic arteries. 
| The celiac artery in birds generally 
gives a branch to the esophagus, another 
the gastric to the ventriculus succenturi- 
| atus and the gizzard, the splenic, the he- 
| patic, and a branch to the two cwrca- 
coli. The iliac arteries come off very high 
in birds from the forward attachment of 
the legs, so that the aorta continues fora 
| great distance along the lengthened sacrum, 











as the middle sacral artery, still giving | into s single mass by the addition of new 
off numerous important branches in its | fibres externally in higher mammalia; but 
course. The muscular coat of the arteries | here they retain permanently their ori- 
is stronger even than in quadrupeds, and | ginal state of separation. This structure 
the valves are more numerous in the veins. | is met with in all the herbivorous cetaceous 
The pulmonary artery issuing from the} animals. We observe in the dolphins 
right ventricle bas thin soft parictes com- | numerous plexuses of the distended inter- 
pared with those of the aorta, and divides | costal arteries in the interior of the chest, 
very near to its origin into a right and left | and enveloping the bodies of the vertebra, 
pulmonic branch. The pulmonary veins | which complicated plexuses form an im- 
collect into one trunk from each lung,|mense accumulation of arterial blood- 
and these two trunks generally mect so as | vessels lining the whole dorsal part of the 
to enter the left auricle by a single orifice.| cavity of the chest. This structure has 
The renal venous circulation pointed out) been thonght partly to retard the blood in 
by Jaconson in birds is questioned by | those vessels for the formation of the sub- 
Mecxet, from the direction of the valvu- cutaneous adipose substance thrown out so 
lar folds at the junction of the anastomos- | largely upon the surface of the muscular 
ing veins. The femoral veins unite into a} system. It has been thought to be accu- 
single trunk at the anterior extremity of | nulated in the region of the spine, where it 
the kidneys. The hepatic venous or por- | envelops the spinal marrow also within the 
tal circulation is here more extensive than | canal of the vertebral column, in order to 
in the inferior vertebrated classes. The| prevent the influence of cold upon the 
caudal, the renal, and the femoral veins| spinal marrow, which we know to be so 
here unite, and enter the vena porte to be | deleterious, and to affect the whole system 
distributed with the venous blood from the | so instantaneously when anything is ap- 
chylopoietic organs through the liver. plied to change or affect the temperature 
It is in the class of quadrupeds and in the of that great centre of nervous energy. 
human body that we find ail parts of this The cetaceous animals have no posterior 
complicated hydraulic apparatus for the | extremities, and we observe that the trunk 
conveyance of the vital fluid to every por-|of the aorta, after giving off two small 
tion of the system the most exquisitely | twigs to the pelvic region, continues its 
elaborated and arrived at its maximum of | great trunk through those inferior spinous 
development, but the genera! plan in this rings or foramina which are formed by 
highest warm-blooded class is similar to| the inferior lamin or cata-vertebral ele- 
that presented by the feathered tribe. In- ments attached below to the intervening 
numerbie interesting modifications, how-| spaces between the bodies of the vertebra. 
ever, of this complex system are met with The inferior vertebral canal thus protects 
in the subdivisions of this extensive and | what in higher animals is called the arteria 
varied class, depending on differences in sacra media; but here it is a large conti- 
the structure of internal parts, or in the | nuation of the aorta itself. 
outward form of the body, or on peculiar-| As we ascend through the orders of 
ities in the living habits of species. The | quadrupeds we observe gradually intro- 
thick fleshy fold in the right ventricle of | duced all those ameliorations of che struc- 
the birds is here supplied by a ao -e @eli- | ture which characterize the human vas- 
eately-constructed and more complicated | cular system. We see in the long-necked 
cricuspid valve, beautifully a:ljusted for its| ruminating quadrupeds the blood sent 
object. The coats of the arteries are more | down through the vessels of the pendent 
distinct, and all the valvular apparatus of | head, increasing in its velocity by the 
this sanguiferous system are more highly | simple act of gravitation, the head being 
finished than in the inferior classes. extended towards the ground, while in the 
In the lowest mammalia, the cetaceous | animals like the giraffe, with their heads 
animals, we observe the heart to have} habitually raised upwards, the condition 
generally that depressed and flattened form |is reversed. The blood in such grazing 
which it presents to a greater degree in the | quadrupeds sent through the internal 
eartilaginous fishes and in the chelonia.|carotids, when it reaches the sides of the 
We observe in the dugong not only this | cella turcica, is sent into numerous anas- 
flattened form, but that the heart pre-|tomosing branches, and those ramify and 
sents at the apex between the two ven. | form numerous plexuses, that tend much 
tricles a cleft appearance. In fact chis| to retard the impetus of the blood before 
is a remnant of the original more com-| it is distributed even on the surface of the 
plete separation of those two cavities | brain, or passes into the interior of that 
which we observe to be formed originally | celicate organ. The vertebral arteries 
from one cavity cleft into two by a septum | have always a very tortuous form at their 
which draws it up in the middle. Those | entrance into the cranium, to be distri- 
two portions of the divided beart unite | buted upon the delicate brain; butitisre- 
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matkable that in the rodent quadrupeds and its proximity and attachment by 
we have a distribution of those vertebral means of the pericardium to the dia- 
arteries that is analogous to what we phragm, become more general and more 
commonly see in birds, where in place of marked characters as we ascend through 
ing into the cranium to unite to form the monkeys and the orangs to man. In 
the basilar artery, and 80 by communicat- most of the carnivorous quadrupeds, in 
ing with the internal carotid to form the many of the rodentia, quadrumana, mar- 
circle of Witwtis and to be distributed supialia, edentata, and in the monotrema, 
upon the brain, they pass out to anasto- animals which make much and free use of 
mose with the occipital arteries, and to be their arms, especially for prehensile pur- 
distributed not upon the brain, but upon poses, transmit their brachial or their 
the exterior of the skull. In birds, as ulnar artery through an osseous canal 
in rodentia, this is observed. It occa- above the inner condyle of the humerus 
sions a development upon the exterior to protect it from pressure. In the mar- 
of the head that here require a supial quadrupeds the great development 
higher degree of development than the of the epigastric arteries to supply the 
internal parts. We perceive the influence mamme and the pouch robs the hypogas- 
of this peculiar distribution of the nutri- tric and uterine] arteries of the means of 
tious element the blood, which we might maturing a foetus, and renders an early 
imagine should be sent into the brain in abortion a normal and necessary charac- 
order to develop that important organ; but ter in these animals. 
it retards the development of the cerebral; There is generally but one great artery 
hemispheres in the birds, and keeps them ascending from the arch of the aorta in 
in that comparatively small and embryo the ruminantia and solidungulous pachy- 
state which they are found in; and the derma, which divides into two unequal 
short smooth convolutionless cerebral he- branches. The right branch divides into 
mispheres in the rodentia are remarkable the right subclavian and the trunk of the 
among the quadrupeds for their inferior two common carotids which are soon given 
size and their embryo type, and their) off. The left branch is the left subclavian. 
analogy in this respect with birds. But in the carnivora, and most other quad- 
We see a considerable distance to inter-| rupeds, this left subclavian artery comes 
vene in carnivorous and many other| off separately from the ascending aorta, 
powerful quadrupeds between the passage | making two branches the most frequent 
of the inferior cava through the diaphragm number proceeding directly from this 
and its entrance into the right auricle, so! great systemic vessel to supply the ante- 
that their heart is comparatively frec in| rior parts of the body. The ornithorhyn- 
the chest. The strong muscular diaphragm | cus and the sloths, and some others of the 
in these active carnivorous quadrupeds, lower quadrupeds, are found to resemble 
which is remarkable for its muscularity,; man and several of the quadrumana, in 
strength, and mobility, does not materially | having three branches arising from the 
interrupt the action of the heart or dis- ascending aorta. 
turb the circulation by its violent move- | The parts supplied by the descending 
ments. aorta are more constant in their charac- 
The seals and the beavers and the other , ters than those nourished by the branches 
diving quadrupeds were thought to retain} coming from the ascending portion, and 
through life the fuctal condition of their we find a corresponding regularity in the 
circulating system, that the blood un-| arteries, which vary little from the ar- 
changed by respiration might continue to | rangement presented by the human body. 
circulate freely through their body when | It gives off the small bronchial and cesopha- 
iration is suspended; but not one of | geal, a variable number of intercostal and 
all these quadrupeds is found to have /|lumbar arteries, and in the abdomen the 
either the foramen ovale or the ductus | diaphragmatic, before we arrive at the ori- 
arteriosus permanently open; their san-| gin of the great celiac artery, and the 
system is still that of a quadru-| superior mesenteric, which often arises 
ped and not of a reptile in their mature | from the same trunk as the celiac. The 
condition, which, however, they are later | supra-renal, the renal, and the spermatic 
in assuming. Their inferior cava is en-| vessels, are sent off a little above the infe- 
larged and dilatable to form a sinus for the | rior mesenteric artery, below which it di- 
accumulating and interrupted blood, as we | vides into the two iliacs, and the caudal 
see in animals of other classes but with | artery, the most variable in magnitude, is 
similar habits, in a birds, in turtles, | continued along the middle of the sacrum. 
and in The portal circulation in the mammalia is 
The right i A the mole pushes} more complete and isolated than in all the 
the heart from the median line to the left} inferior vertebrated classes. The orni- 
side, and this sinistral position of the heart, | thorhyncus has the fleshy tricuspid valve 
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of a bird, and like the birds it has two! 
superior vena cave, aud one inferior, all 
protected by valves. In the lowest ceta- 
cea, as in the highest of the quadrumana 
and man, the pericardium closely con- | 
nects the heart to the surface of the dia- 
phragm. In the sloths, and some other | 
slow-moving quadrupeds, the trunks of 
the humeral and femoral arteries give off 
numerous branches at their origins, which 
follow them in their course, and again 
unite with them to compose the usual ar- 
teries of the fore-arm and the leg—a pe- 
culiarity which’seems to be connected, by 
its retarding the flow of the blood, with 
the slow movements and the durable rep- 
tile grasp of their members. But every 
tribe and every species of sanguiferous 
animal presents modifications of this im- 
portant system adapted to its condition 
and its wants. 

Now these various grades of develop- 
ment, through which we have passed in 
tracing the forms of the sanguiferous sys- 
tem throughout the animal kingdom, are 
faithfully imitated and repeated in the 
successive transient forms which this sys- 
tem presents during the development of 
all the higher animals and man. The glo- 
bules, still colourless in the central part of 
the germinal membrane of the ovum, are 
attracted aud repelled, and move freely 
in two contiguous circles like the circula- 
tion of the lowest annelides. These glo- 
bules arrange themselves to form veins 
and trunks and arteries, and the circula- 
tion is then conducted in closed vessels, 
as in the radiated and several of the arti- 
culated classes, without the aid of a heart. 
The centre of this system becomes the 
pulsating, dorsal, heart-forming vessel, 
and the branches are the vessels of the 
yolk-bag. The punctum saliens forms a 
ventricle which develops an aur cl¢ be- 
hind it, and a bulbus arteriosus before it. 
Beyond this bulb the aorta divides into 
five pairs of branchial arteries, and the 
branchial openings are seen on the side 
of the human neck. These branchial 
openings have been found to remain | 
open through life, forming congenital 
fistula in the human neck. The auri- 
cle is gradually doubled up upon the ven- | 
tricle, and takes its position above that, 


'man embryo to that of a reptile. 
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comes that of a molluscous animal, and 


‘with a superadded bulbus arteriosus and 


an advanced auricle, it is converted into 
that of a fish. The development of a 
second auricle by the septum rising 
through the first, and the metamorphosis 
of the antevior branchial arteries into sys- 
temic vessels, and the posterior pair of 
branchial arteries into pulmonic trunks, 
raises this system in the developing hu- 
The 
septum of the ventricles appears to be 
completed before that of the auricles in 
man, and the reptile circulation is con- 
tinued for a time by a different route. The 
aerated blood of the placenta is sent at 
this period through the umbilical vein, 
the ductus venosus (Fig. 175, @), the in- 


ig. 175 
Af vik 


ferior cava, and the right auricle (Fig. 
175, 1), directly to the foramen ovale, by 
which it is transmitted to the left auricle 
Fig. 175, d), the left ventvicle (Fig. 175, e), 
and the ascending branches ( Fig. 175,g9, 4, 4) 
of the arch of the aorta, to nourish and de- 
velop the brain, the organs of sense, and 
all the important anterior parts of the 
body so large in the fetus, while the disni- 
nutive posterior parts are chiefly sup- 
plied with venous blood, which has already 
passed through the upper parts of the body. 
This impure blood returning by the superior 
vena cava (Fig. 175, 4) from the largely 
developed head and arms, is sent through 
the right auricle (Fig. 175, 2) directly into 
the right ventricle (Fig. 175, m), which 





cavity as in the highest fishes, the bran-| propels it through the ductus arteriosus 
chial arteries are successively converted | Fig. 175, g), and the descending aorta, to 
into the systemic branches of the arch of give a scanty nourishment to the limbs, 
the aorta as during the metamorphosis ofa | and to proceed through the umbilical ar- 
frog, and a septum rises through the auri- | teries for fresh aeration in the placenta. 
cle. So that man’s vascular system, when |The ascending septum of the ventricle 
with only a pulsating vessel along the | draws up the apex of the human embryo’s 
back, is that of an insect, and when the | heart, and makes it double, like that pre- 
ventricle is developed, it becomes that of| served through life in the lamantin and 
the highest crustacea. With an auricle | the dugong, and this septum, on reach- 
and a ventricle placed in a line, it be-|ing to the origin of the still single sys- 





AND ON THE RESPIRATION OF THE POLYGASTRICA. 


temic artery, divides it to the extent of the 
ductus arteriosus, and entirely severs that 
portion from the original bulb of the aorta. 
But it is only by the closing of the umbili- 
cal arteries and vein, and of the ductus 
venosus, the foramen ovale, and the duc- 
tus arteriosus, that man’s circulating sys- 
tem is raised to the mammiferous type, 
after a proteus-like career through every 
inferior form presented by the animal 
kingdom. 


LECTURE L. 


ON THE RESPIRATORY ORGANS OF THE 
INVERTEBRATED ANIMALS. 


Tue function of respiration is one of 
the most general in the animal kingdom. 
Almost every animal has the power of 
renewing the stratum of the surrounding 
element in contact with its external or its 
internal surface, either by moving its 
body to and fro, or by creating curreits in 
the medium in which it lives, to acrate 
the fluids of its interior. The monad 
excites currents in the water around it, to 
aerate its surface, by the rapid vibration 
of its cilia, as man produces currents in 
the air for the same purpose, by the alter- 
nate motions of his ribs. The object of 
respiration being merely to oxygenate the 
fluids of the body, to renovate their vital 
properties, and to prepare them for their 
functions in the economy by exposing 
these fluids to the influence of atmospheric 
sir, either in a pure state or as contained 
in water, it is obvious that it may be per- 
formed through the medium of any soft, 
or membranous portion of the body, as 
the general surface of the skin or intestine, 
without having any organ specially appro- 
priated to it. Indeed, in the lowest tribes 
of animals, the general surface of the body | 
is the only part through which the atmo- 
spheric influence is received, and the skin 
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of animal heat and the principal stimulus 
to development in all classes. 

The respiration of the polygastric ani- 
malcules is effected by the rapid vibration 
of the cilia variously disposed on their sur- 
face, by the motions of which they are 


‘transported through the water, and the 


soft cellular substance of their body is 
thus aerated through the thin pellicle 
which covers it. These minute vibratile 
filaments, here serving as organs of motion, 
are thus early connected with the function 
of respiration, and we find them to form 
a part of the respiratory apparatus of all 
the higher aquatic invertebrata, and even 
in the vertebrated classes. These cilia 
are gencrally shaped like the component 
lamine of the gills of fishes, having a 
lengthened, flat, thin, and tapering form, 
but they are not the analogues of these 
lamin, and they do not appear to be de- 
signed to afford a surface for the distri- 
bution of capillary vessels. They con- 
tinually renew the stratum of water in 
contact with the surface on which they are 
placed. Their motions are generally so 
rapid that they are only seen during their 
motion forward, their stroke to impel the 
water, and being visible only in this 
slower motion, they appear to the eye to 
move always in the same direction. From 
the extent and width of the alimentary 
canal of these animals, and the nume- 
rous cavities which open into it and which 
are often seen distended with water, their 
respiration may in part be effected by their 
intcrnal as well as their external surface ; 
and where the structure is so simple and 
the functions so few, this extensive respi- 
ration must contribute to their great and 
continued activity, to their rapid develop- 
ment, and the extraordinary fertility of 
their races. Thus we perceive that this 
important function is effected in them 
without the aid of branchia or lungs of 
any kind, and simply through the skin or 


is obviously the origin of most forms of) its continuation inwards, the alimentary 
the respiratory organs. The gills of) canal, as we find in the embryo state of 
aquatic animals, and the pulmonic cavities; the highest animals. Their cilia are 
of the invertebrated tribes opening on the merely the organs by which the stratum 
sides of their body, are but extensions of|of water in contact with their surface is 
the general integument over which the; rapidly and incessantly renewed; they 
blood is more or less distributed ; and the | are the organs by which they swim to and 
complicated lungs of the highest classes | fro in the water; the organs, consequently, 
are but internal developments of the skin, | which are useful tothem in pursuing their 
or of its continuation the alimentary canal. prey and obtaining their food. Their simple 
Although there is no special organ appro- | organization required no other respiratory 
priated to respiration in the lowest ani-/|system. Their bodies are not yet covered 
mals, and this function is performed by | with solid shells, or with dense impervious 
the simplest means in the highest classes, | scales, or with other hard materials which 
it is one of the most important and indis- would exclude the general respiratory 
pensable in all animals. It restores the |influence of water, and necessitate the 
lest properties of the fluids, it gives ac- | formation of gills or lungs; but consist 
tivity to all the organs and increased | merely of the soft cellular tissue in which 


energy to all the functions, it is the source j all higher organizations are first developed. 
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Sometimes they are sheathed in a thin, direct the currents through them and the 


transparent horny pellicle, from which the | canals and orifices. From the . 
ciliated and prehensile portion of their! the ee and smoothness, of these 
body is capable of being extended, and) currents during the whole life of the pori- 


consequently of effecting all the required | ferous animals, it is obvious that they 
respiration. These loricated animalcules| are not by means of these currents snatch. 
are much fewer than those which have| ing at animalcules, or drawing in the cur- 
the whole surface of the body naked, and | rents solely for the purpose of seizing some 
which have, consequently, the freest | particular kind of food which they perceive 
means of respiration. | or feel in contact with their surface. The 

In describing the organs of the cir- motions are, as almost all movements pro- 
culation, I mentioned that a reticulated | duced byvibratile cilia, more like respiratory 
vascular appearance was observed over | currents, or like some physical phenomena 
the surface of the body of these polygas- | not depending on vitality; it is a continued 





tric naked animalcules through the aid of 
& microscope, in which vascular plexus} 
there appeared to be a motion of fluids 
without the least appearance of con- 
traction or motion of those capillary 
vessels themselves. This is the best posi- 
tion for them to occupy, it is almost the 
only position in their body in which the 
blood could be placed to come nearly into 
contact with the surrounding element, and 
thus to be prepared for the nourishment 
of the system in those simple animalcules, 
where there are no special tubes or distinct 
cavities for conveying that medium freely 
through the system. The structure and 


forms of those minute cilia, and their re- 
gular though varied disposition over the 


surface of the body, | have already had 
Occasion to speak of in describing the 
organs of motion. Sometimes we cannot, 
from their extreme minuteness, determine 
the regularity of this disposition. We find 
them gencrally larger at the anterior part 
of the body, often surrounding the en- 
trance of the alimentary canal, and often 
regularly disposed in longitudinal series 
over the surface of the bedy, as we see 
often im the larger ciliograde acalepha. 

In the poriferous animals, althc ugh we 
can perceive neither cilia nor any other 
distinct apparatus, tending to convey a 
fresh stratum of water incessantly over 
the surface of their body and over the 
parietes of their internal canals, the slight- | 
est observation of those animals in the liv- 
ing state shows us the rapidity with which 
the water is actually renewed over the sur- 
face of their body aud throughout the whole 
of their internal canals—the force with 
Which it is drawn in through their inter- 
nal pores, and the velocity with which it 
is conveyed through all their anastomosing 
internal canals, and incessantly thrown 
out by all the large orifices. The organs| 
by which those respiratory currents are} 
effected which are so obvious in all the! 
living poriferous animals have not yet 
been observed, but from analogy it is very 
probable that they are effected by the same| 


‘order of things. 


' bodies. 


stream, as regular as the motions of rivers 
from their source to the ocean, or any other 
movements depending on the established 
Now the effect of these 
currents is here again obviously to bring 
fresh strata of water in contact with the 
whole of the gelatinous surface of their 
body, and through the whole of the inte- 
rior cavities of their canals, which are also 
lined by the same soft gelatinous or cel- 
lular substance. No apparatus for seizing 
animalcules, or food of any kind, is ob- 
served in the whole structure of their 
They approach nearer to the 
vegetable kingdom than any other known 
animals ; and many eminent naturalists, as 
Biumensacn, regard chem as vegetables. 
In their embryo state, or when in the con- 
dition of gemmules, we observe them 
moving about like the gemmules of zoo- 
phytes, moving to and fro by the action 
of distinct cilia, in search of a suitable 
place to fix up and develop. At this pe- 
riod we can perceive distinctly the suc- 
cessive movements of those cilia; we can 
easily see their shape and how they cause 


| the little gemmules to move forward or to 


revolve on their axis; and from the dis- 
tinct existence of those organs in the em- 
bryo state of the poriferous animals, it 


‘is the more probable that some similar 


apparatus for the production of the cur- 
rents, and for the nourishment and respi- 
ration of the body, may continue, though 


(not distinctly perceptible, through the 


whole of life. It is obvious that those 
currents, by occasioning constant fresh 


| supplies of water in contact with the whole 


body, must contribute both to the nourish- 
ment and the aeration of those poriferous 


| animals ; so that their respiration, though 


not provided with a separate organ for its 


' performance, is effected by every point of 


the exterior and interior of their body. 

In the polypiferous animals the respi- 
ration is aquatic, and is performed by 
means of vibratile cilia, variously di-posed 
on the polypi. The zoophytes may almost 
be regarded as porifera, with the mar- 


vibratile miriute cilia disposed on the inte-| gins of the pores extended out and deve- 


rior of their pores an 


id canals, so as tu} loped into sacs with fimbriated margins; 
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and we observe those vibratile cilia are as 
id and constant in their motions as we 
find them around the mouth of many poly- 
ic and rotiferous animalcules. The) 

are often disposed around the orifice of the 
polypus, when the arms are not vibratile ; 


anthus, draw large quantities of the sur- 
rounding water into their interior, so as 
greatly to extend their function of respi- 
ration. 

In the acalepha, or the sea-nettles, the 
respiratory organs still present themselves 


most frequently upon the sides of the ten- | in the form ot vibratile cilia. On the sur- 
tacula. They are disposed and moved in face of the ciliograde acalepha, vibratile 
such a manner as that the streams which cilia are formed of great magnitude, sym- 
they produce in the surrounding water are | metrically disposed, in longitudinal series. 
driven along the one side of the tentaculum | Those cilia, when viewed with a powerful 
from the mouth of the polypvs, and on the | | glass, are observed to be composed of 
other side of the tentaculum always to-| parallel rays, slightly curved at their free 
wards the mouth of the polypus. And we | extremities, and similar in their appear- 
never find that direction of their motion! ance to the rays that support the fins of 
reversed, or that direction of the currents) fishes. There are in the beroe pileus some 
changed, by which their respiration is ef- | forty of these broad flat fin-like cilia in each 


fected aud their food obtained. They are 
vibratile on the arms of most of the lower 
zoophytes, as sertudarie, plumularia, se 
rialarie, cellarie, flustr @,alcyonta, which 
keep their arms stiffly out in a regulat | 
campanulate form, while the currents flow 
to their mouth. When we watch the 
sides of the tentacula of those animals 


with attention, and by the aid of pow: | 


erful glasses, we see the extreme rapid- 
ity of the movements, and the remark- 
able regularity of the form, disposition, 
and motions, of those singular vibratile bo- 
dies. 
ing sometimes 400,000,000 in a single 


animal, it is not probable that their extraor- | 
dinary movements are the result of any) 
spontaneous efforts of the aniwal, or are | 
accompanied with any kind of perception | 
or consciousness in these animals, which 
have never been found to present a single 


nerve in their bodies. The indepe ndent | 
nature of the motion of those minate| 
respiratory organs is observed when we 
cut off the tentacula altogether; and ob- 
serve, that they still continue the rapid | 


vibration of their cilia; and though severed | 


from the polypus, the tentacula continue 
to move jorward through the water; the 
severed tentaculum of a fius(ra is seen to 
swim through the water like a worm. 


The number of those organs varies much ;| 


there are eight in serialaria lendiyera and 
in plumularia falcata, 
avicularia, twenty-two in flustra@ carbesia 
The effect of those motions of the cilia 
again is obviously to change the stratum 
of water constantly in coutact with the 
most delicate fleshy parts of those zoo- 
phytes, with the highly organized soft ir- 
ritable fleshy polypi. Thus they aerate 
the cellular texture of their body at the 
sainé time that they bring the animalcules 
their ordinary food w ithin the grasp of the! 
tentacula. Many zoophytes, as /odularia, 


gorgonia, isis, corailium, without vibratile| 


cilia, are aerated over their whole exterior 


fleshy surface, and others, as actinic, zo-' 


From the number of them, exceed- 


fourteen in cellaria| 


of the longitudinal series: and of those 
longitudinal series there are cight along 
the surface of the body. Their motion is 
jee nerally from the mouth, which is in the 
centre below, upwards towar!s the anus 
which is diagonally opposite; this direc- 
tion, however, they can reverse at pleasure. 
When we watch the interior of those ani- 
mals, we observe a constant revolution of 
fluids, in tubes within their bodies, without 
|the least motion apparently in the tubes 
themselves to produce these currents 
| within, a phenomenon which remarkably 
resembles in its whole appearance that 
| which we see taking place in the cells of 
plants. 

The rapid vibration of those cilia will 
tend obviously not only to move those ci- 
liograde acalepha through the water, and 

thus serve as organs of progressive motion, 

| but they will also be a means of bringing 
them towards their ordinary food, which 
jappears to consist of minute crustacea 
| floating in almost every drop of the sea. 
They wiil likewise have the effect of 
changing the stratum of the water in 
contact with the thin pellicle covering the 
surface of their soft body, and of thus 
aerating their whole cellular tissue. But, 
indeed, the whole body ot these soft ge- 
latinous animals is as a lung breathing the 
surrounding element. 

We observe in many of those acalepha. 
that there are air-sacs. In that group of 
acalepha which have been denominated 
hydrostatic by Cuvier, such as you ob- 
serve in the piysalia, this large air sac 
is not, however, like a pulmonic cavity, 
capable of drawing in atmospheric air, of 
expelling it again, and of thus acrating 
their internal fluids; but it more probably 
consists of a gaseous fluid duc to the vital 
| powers of these acalepha, or of air which 
they abstract from the water, and which is 
| designed to enable them to swim upon the 
surface of the water, where their food is 
most abundant, and where the atmo- 
spheric air is difused in the greatest 





| 








abundance through the water to aerate 
their whole surface. They are capable of 
expelling this gas in part, and of com- 
pressing it, and thereby of rendering their 
bodies specifically heavier, so as to permit 
them to sink in the water. It does not 
appear consistent with analogy to suppose 
that these air-sacs, belonging to animals 
so low in the scale, are capable of being 
filled at pleasure with atmospheric air, and 
of being again expelled, as if these soft 
gelatinous, muscleless, nerveless, and al- 
most motionless animals, already possessed 
large respiratory lungs like a vertebrated 
animal. In several medusz, sacs are seen 
opening externally, and separated by thin 
septa from the cavities of the stomach, 
which appear destined to extend the 
respiratory surface of these animals, but 
their greatest respiration is around the 
margin of the mantle where they are most 
vascular. 

In the echinoderma we observe more 
distinct and complex forms of the re- 
spiratory apparatus. In the asterias, 
the upper surface of the body we find to 
be covered, in the living state, with very 
minute transparent fleshy tubes, which rise 
and sink incessantly. They somewhat 
resemble in their form, though they are 
extremely minute when compared with 
them, those large inferior fleshy tubes, the 
organs of motion—the arms—that extend 
from the ambulacra at the lower part and 
middle groove ot the rays of the asterias, 
which are the muscular and prehensile 
feet by which they are moved to and fro. 
Those organs on the upper surface of the 
body appear to be incessantly occupied in 
conveying water into the interior. In the 


interior this water is conveyed by mem- | 
branous canals which are observed in con- | 


tact with the vascular system, ing it is 
propelled into those large infer.or mus- 
cular and tubular feet to enable them 
thus to be forced out from the surface of 
those ambulacra. It is a mechanism by 
which we see the fect of most of the 
echinoderma, like the tubular tentacula of 
actinia, to be extended from the surface 


of the body, by the injection of water} 
into them. Now these respiratory organs | 


of the asterias were very accurately de- 
scribed by Reaumur more than a hua- 
dred years ago, both their structure and 
their uses. 

In the echinida we often perceive si- 
milar small tubular fleshy organs, not 
adapted for locomotion, which appear to 
inhale water for the aeration of the blood, 
and this water is always found in large 
quantity between the shell of these animals 
and the contained digestive and generative 
0! 


rgans. 
The most complicated and distiact form | 


| cloaca. 
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of the respiratory system seen in the 
echinoderma, is that internal ramified form 
which we see in the holothuria, in that 
lengthened soft fleshy echinodermatous 
animal, with five longitudinal series of 
fleshy tubular feet, extending from the 
sides of its body, arranged like the cilia of 
a beroe. We have here exposed to view, 
at the posterior end of the body, the 
cloaca of the holothuria, into which the 
intestine opens, which intestine you ob- 
serve throughout its whole extent filled 
with sand. Extending upwards through 
the abdomen from the right side of this 
cloaca, you will observe a short wide canal, 
which immediately divides into two prin- 
cipal trunks, then ramifies and subdivides 
into a series of beautiful and minute ca- 
pillary vessels. Those are ramified water 
tubes, internal branchiw, on which the 
bloodvessels from the intestine are distri- 
buted before they unite into the great 
systemic trunks to supply the body. They 
are the respiratory organs of the holo- 
thuria, and are situate between the venous 
blood and the arterial trunks of the sys- 
tem. This form of the respiratory organs 
is interesting in the holothuria, where you 
observe the water is not taken in by the 
mouth for respiration, but by the opposite 
extremity of the body, and a similar posi- 
tion of the branchiz is seen in the bonellia. 
Upon these facts Grorr. St.-Hrvarre has 
laid some stress in attempting to explain 
the use of those two openings that lead 
into the cavity of the peritoneum in croco- 
diles, as well as in many cartilaginous and 
osseous fishes, where he has conceived 
them adapted for an aquatic respiration, 
while these animals are struggling with 
their prey under water, as we have dis- 
tinctly in these echinoderma an aquatic 
respiration performed solely through the 
He has extended these views re- 
garding the abdominal respiration of ver- 
tebratec animals to some of the mammalia, 
as the marsupial animals and the mono- 
trem The function of these ramified 
anal sacs of the Ao/othuria is questioned 
by Curase, who could not find any con- 
nexion between them and the vascular 
system, and who regarded the tubular feet 
and the ramose tentacvla as the true re- 
spiratory organs, but I have observed the 
large Aolothuria pentactes from the Frith 
of Forth often distend its body to five or 
six times its size when contracted, by in- 
haling water through the anus, and squirt 
that water again from the same aperture 
to a great distance from the vessel in 


| which it was kept. 


In the entozoa, the lowest of the arti- 
, culated classes, we have animals which 
have no necessity for exterior protecting 
j bard coverings, and where indeed a co- 
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vering of hard shells or scales would be a | curved, and of a lighter colour. You will 
inconvenience by impeding their| see them very well in the specimens I 
motions in gliding through the soft tex- | now send round, in which I have drawn 
tures of the bodies in which they feed. out a little the cirrhi, and removed the 
The softness of the cutaneous surface shell from one side of the body. Those 
which they more required and which they are the two pairs of branchie of the ana- 
possess, is sufficient to allow their circu- , ¢(fa, which in some cirrhopods much ex- 
lating fluid to be oxygenated by the fluids | ceed that number. They extend from the 
of the animals in which they live, like aj sides of the mouth, like the lips of a bi- 
foetus in utero. Their circulating fluid is valve, or the arms of a brachiopod, but 
thus oxygenated, and their temperature they are gills formed like those of crus- 
likewise is raised, and depends on the tacea, and similarly attached. The long 
soft parts of the aaimals in which they curled feet which these animals are con- 
reside. _No branchie nor internal sacs | stantly extending and retracting, have been 
for respiration have heen detected in any | supposed to be also respiratory organs. 
animals of this class. We know thattheir| The respiratory organs of the red- 
circulating system is distinct and highly | blooded worms are interesting from the 
developed, particularly in those more variety of forms which they present. We 
complex forms that are found attached, find some of them to be organized for 
to the outer surface of the body. In the | breathing atmospheric air, by means of 
entozoa the circulating system is confined | numerous pulmonic sacs, and others for 
to vessels, and these are chiefly distributed | breathing only through the medium of 
near the surface of the body, where they water. Those water-breathing annelides 
are most exposed to be aerated through | which are confined in tubes, whether of 
the thin skin. sand or of agglutinated particles of shells, 
In the rotiferous animals, though highly | or in calcareous tubes, which they exude in 
developed in most of their organs, nojone piece from the surface of their body, 
branchia have been discovered ; but we can only have their branchie disposed on 
observe, as in many aquatic animals be-| the anterior part of their body and their 
neath them in the scale, that the surface| head, which is generally kept extended 
of the anterior part of their body presents | from the tube. Those are the cephalo- 
numerous active vibratile cilia, disposed | branchie or the tubiculons annelides of 


generally in circles,—these are the wheel-|Cuvier. It is the position in which the 
auimalcules. Those vibratile cilia have branchiz, in the form of beautiful plumose 
here great size and strength, are moved | tufts, are most exposed to the surround- 
by powerful muscles, and they have liga- | ing element in animals that reside in 


ments also, by which they are attached to | tubes, like these ferebelle and pectinarie. 
the anterior part of the body. Those are | They are not in the form of those ciliated 
the organs of respiration as well as of| pyramidal branchial organs which you 
progressive motion. Those animals pos-| see in the enclosed testaceous cirrhopods, 
ses3 a circulating system, consisting of; but they are here generally straight and 
vessels distributed near the surface of their | plumose, and beautifully radiating from a 
thin transparent skin, and it is probable | centre to form a fan-like exnansion around 
that the rapid action of the vibratile cilia,|the head. Their symmetrical and cilia- 
besides enabling them to pursue their ted gills are beautiful from the brilliant 
prey, to move to and fro in the water,| hues they display when we watch them 
serve to aerate their blood. Their capa-|in the living state in sea-water, through 
cious abdominal cavity appears generally the aid of a magnifying glass. In other 
distended with pure water, and a vibra- | annelides, as in the common sand-worms, 
tion of small cilia has been observed by the arenicola piscatorum, the branchia are 
Eukensere, both on the peritoneal sur-,in the form of large ramified tufts, con- 
face of the intestine and in its interior, | fined to the middle part of the back ; they 
which may contribute to aerate the fluids are seen extending in a row of thirteen 
in the wheel-animalcules where there are upon each side of the dorsal part of the 
no gills. ;body. The blood being here of a red 

In the cirrhopods we observe, however, | colour, and all the parts perfectly trans- 
distinct gills, which vary in their number | parent in those ramified tufts, produces a 
in the different species. The two lami- | beautiful appearance in the living state, 
nated pyramidal organs attached to the | when they shoot up and sink down by the 
bases of the two proximal pairs of those | impulsion of the red blood into them by the 
ciliated cirrhi, which you perceive ex-' great vessels of the trunk. That contrast 
tending from the posterior part of thejof lively colours and transparent parts 
body in these specimens of ana/ifa, pre-| presents a beautiful Sapir in these 
sent a somewhat different form from the|red-blooded worms when seen through a 
rest of the feet, being short, thick, less| glass vessel, filled with pure sea-water, In 
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others, again, as in the pleione, the branchiz | nelides, which have this structure, as the 
are disposed in regular ramified tufts along! common earth-worm or the leech, may 
the whole extent of the back, from the respire, by means of these sacs, either in 
anterior to the posterior part of the body or out of the water, or they may abstract 
accompanying the dorsal or upper late- air from the water itself. 

ral rows of feet. They have a similar Inthe myriapods, the lowest of the en- 
ramified structure, however, to those tomoid classes, we find a condition of the 
of the a@renicola. In the common sea- respiratory organs much more complex 
mouse, the aphrodita, or the Aalithea'than that of the annelides, and which is 
aculeata of LAMARCK, there are very small | destined entirely for atmospheric air. On 
respiratory tufts at the bases of the upper the sides of the segments, we observe 
rows of feet, and the larger branchie in very small but very numerous apertures 
form of compressed sacs are disposed upon! placed singly, as in insects, that lead 
each side of the back; but those flat round into ramified trachez or air-tubes. Those 
sacs, like thirty pairs of plates, opening trachew in most of the myriapoda cii- 
laterally, are situate above the abdominal | /ognatha subdivide immediately from each 
cavity, and concealed from view exter-|of the stigmata, and thus they differ 
nally by a thin, loose, reticulate exterior | somewhat from the insects. In the sev- 
integument. Home imagined that the/|figera the stigmata open on the middle of 
intestinal ceca extended into these sacs.'the back. In the true insects, we observe 
Again, in others of those annelides we|two great lateral tubes receiving air by 
observe more perfectly formed air-sacs,|short canals from the stigmata, and ex- 
opening from the sides, and extending | tending along the sides of the body, from 
into the interior of the body. A transition | which common lateral trunks all the com- 
tothese is formed by the compressed lateral plex ramifications of trachee and air-sacs 
sacs of the Aalithea. Those which present |of the body are given off; but in thox 
this structure have been termed crypto-|myriapods where they subdivide morc 
branchia. Those in which we observe! quickly into tufts of air-vessels, we have 
the gills disposed on the back have been|an intermediate stage of development 
called dorsi-branchia. Thus three orders| between that of the round simple air- 
have been established among the anne-| vesicles in the pulmonated annelides an: 
lides from the form of their respiratory the long lateral trunks and ramifications 
organs. Numerous regular pairs of those | we meet with in the insects. 

respiratory air-vesicles are seen in the) Inthe class of insects we already observe 
leech, separated from each other, by about two lateral series of stigmata leading to 
five segments of the body. We observe | ramified trachez inthe larva condition; but 
their round form, and internal position, | in the perfect insects, where all the organs 
and highly vascular mucous lining, also | have arrived at their complete development, 
in the common earth-worm, where they | we observe that those stigmata surrounded 
are seen opening, each by a sopasate ity distinct prominent edges, often ciliated 
round orifice, upon the sides of the body. | and opening on the sides of the abdominal 
Those little respiratory air-sacs, opening | segments, lead into two long parallel lateral 
by small orifices upon the sw of the |trachex, that ramify like bloodvessels 
sides of the segments in the h-worm through all the parts of the body. They 
and the leech, destined to convey supplies ramify through all parts of the trunk of 
of fresh air for the aeration of the cir- the animal, through the head, the interior 
culating red-blood, present us with a of the eyes, the antenna, the extremities 
simple but an interesting rudimentary of the body to their minutest parts. When 
condition of that most complex respiratory we trace these trachee towards their ter- 
apparatus, the ramified trachez of insects. minations, we observe them often lead- 
We have here already in these annelides ing into vesicles of various sizes and 
not only the stigmata, the pneumosto- | forms, which have most generally, how- 
mata, the spiracula, as they have been ever, a lengthened and oblong form; but 
called—those apertures along the sides upon applying powerful microscopes to 
that lead into the trachee of insects, but the surface of those terminating vesicles, 
we have even the commencement of the we can see still more minute ramifications 
trachee themselves in those onated extending from them to reach the minutest 
annelides. Upon those little air-sacs parts. Those trachew which we observe 
which generally contain a white mucous in insects present a complicated structure ; 
fluid on being opened, the blood is dis- they consist of three tunics,—an interior 
tributed, and submitted to the action of soft white homogeneous mucous membrane 
the inhaled atmospheric air. This simple corresponding in its thinness and want of 
structure may be capable in some of ad- fibres with that very dense shining white 
mitting either water or air into their in-'tunic which we see upon their exterior 
terior, and thus many of the aquatic an-' surface; but between those two coats w 
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observe an elastic firm tunic marked by 

transverse lines as if they were muscular | 
fibres. Upon drawing ont, however, this | 
middle coat of the rat Ba by tearing asun- | 
der a portion of the trachea, we ay 
that these are continuous spiral fi nts, | 
like the spiral filaments of a plant, and that | 
those continue to wind round the whole of | 
the trachew to the minutest points from the | 
commencement of the stigmata, giving | 
them the necessary elasticity to prevent | 
obstruction to the passage of air. These 
enlarged figures of Straus and Gotpruss 
show the structure and mode oframification 
of several parts of the trachex of the melo- 
lontha, and the other figures exhibit how 
extensively they are ramified through all 
the minutest parts of the body, the 
branches coming from the two principal 
lateral tubes into which the air is conveyed 
from the exterior stigmata and ramified 
through the viscera, the muscular parts, 
the wings, and all the minutest textures, 
so that the limited circulation of the fluids 
is compensated for by the extensive rami- 
fication and distribution of the respiratory 
apparatus, and the necessary lightness, 
elasticity, buoyancy, and muscular energy, 
are imparted to the body of these inverte- 
brated inhabitants of the air. 

In the arachnida we observe, as in the 
myriapoda, a more extensive circulation of 
the blood, and a more concentrated form 
of the respiratory system, which consists 
of organs adapted for atmospheric air. In 
some of the lowest arachnida we observe 
still a respiration by means of trachez or 
of ramified air-tubes, as in insects. In 
others, as in the spiders and in the scor- 
pions, we perceive numerous distinct sacs 
opening from the sides of the abdomen, 
into which the air is freely conveyed. 
Those eight sacs in the scorpion open by 
long oblique stigmata from each side of 
the abdominal segments. They consist of 
four detached white soft sacs on each side, 
which you observe opening by large pro- 
minent stigmata from the abdominal sur- 
face in those four wide segments. When 
we open those respiratory sacs in the scor- 
pion, we observe that their internal surface 
is not smooth like the air-sac of a snail 
with a myriad of capillary vessels spread 
over it, but that they possess a laminated 
or pectinated character internally, and 
that they have thus internally somewhat 
the characters of branchiw. They form 
the pneumo-branchie of the French 
writers; presenting the internal form of 
an aquatic organ, but yet having the’ 
function of the air-breathing sacs. The 
same structure exists also in the respiratory 
abdominal sacs of the spider. Those sacs | 
present us characters indicating a more 
concentrated and higher degree of deve-' 


lopment than where we find these organs 
frittered down to mere ramified vessels, as 
in the myriapods, the insects, and the 
tracheated tribes of arachnida. We ob- 
serve this ramified or divided condition of 
organs to be generally a mark of inferior 
development, and the more concentrated 
form, though externally more simple, is 
more elaborated internally, and belongs to 
a higher grade of its formation. 

In the crustaceous animals the respira- 


‘tion is aquatic and performed through the 


medium of gills; those gills are disposed 
sometimes on the outer surface of the 
body, and sometimes they are concealed 
beneath the sides of the dorsal shell. in 
the higher crustacea, in the decapods, we 


‘observe the branchia attached to the 


haunches of the legs, so that they profit 
by all the motions of the legs themselves 
in their progressive movements. We ob- 
serve them also distinctly attached to the 
outer pairs of maxilla. Now those outer 
pairs of maxilla, three in number, are the 
most convertible in the crustacea into 
feet; indeed, all those parts are con- 
vertible ; but these maxilla, with their at- 
tached branchis, so far already approach 
to the condition of feet; and as the max- 
ille of vertebrata are obviously analogous 
to the ribs, we see that these feet of the 
crustacea are obviously analogous to the 
ribs of serpents and other vertebrated ani- 
mals. The branchial organs of the lowest 
entomostracous crustacea are attached ge- 
nerally to the sub-abdominal appendices, 
they hang down freely, and move inces- 
santly to and fro with great rapidity, and 
they possess a very simple structure, con- 
sisting of a fringe of respiratory filaments 
around these appendices on which the 
blood is distributed, and thus exposed to 
the air contained in the water. 

The blood is sent to those respiratory 
branchiz in all forms of the crustacea by 
the veins, which, returning from all parts 
of the system, unite into large trunks to 
form the branchial arteries at the base of 
the gills. The blood is distributed over 
those numerous branchia, whether inter- 
nal or external, which present in the 
higher crustacea a complicated series of 
thin lamine divided and pectinated, and 
placed in close proximity to each other, 
and those are exposed freely to the action 
of the water in the tectibranchiate forms, 
by the streams that are forced constantly 
inwards froma the anterior parts, by the 
action of two firm valvular plates kept in 
constant motion. These covered branchie 
are not in fact concealed in a completely 
closed cavity as they might at first appear, 
for when you lift up or force aside slightly 
the exterior carapace, we can easily per- 
ceive that it is not a shut cavity enclosed 
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by a membrane from the free transmission 
of the water, but that the cephalothorax 
simply hangs down laterally over the sur- 
face of their ciliated laminz, and thus pro- 
tects those important complicated and 
delicate organs. 

There is apparently greater variety of | 
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cated nor in any conchiferous animal. The 
streams that rush in through the respira- 
tory orifice of the sac, are smooth, regular, 
and incessant. The exterior tunic remains, 
during active respiration, uniformly dis- 
tended and motionless, and yet you per- 
ceive, that through the anal orifice the 


form and structure in the molluscous than | streams are conveyed outwards with con- 
in the articulated classes, and this diver- | tinuity, smoothness, andregularity. Where- 
sity is nowhere more conspicuous than | ever this is the case, I have always ob- 
in their respiratory organs. It is beauti-| served that those currents are produced 
ful to observe how nature has provided | by the rapid vibration of cilia, disposed 
many animals low in the scale, and appa- | both on the branchie themselves, and on 
rently the most inert and motionless, with | the fringed edges of the branchial aper- 
the means of rapidly renewing the water|ture; for all of the conchifera, and all 
in immediate contact with their bodies, so | the tunicated animals, are aquatic animals, 
as to effect respiration, and to aerate and breathing by means of gills or branchiz. 
renovate the properties of their blood. Most | The vibratile cilia are always disposed 
of the molluscous classes of animals are re-| around the interior margin of those mi- 
markable for the slowness of alltheir move-|nute meshes which compose the gills 
ments, whether they consist of creeping | both in the tunicata and the conchifera. 
motions, or of motions by which they swim | The water is thus brought in with a con- 
through the sea, and this corresponds with | tinuous stream through the respiratory 
their limited extent of respiration. Many | orifice in those tunicated animals; it is 
of those molluscous animals indeed we see | brought into a large interior sac, separated 
permanently fixed, and growing as inert | from the abdominal viscera, and the inte- 


fleshy layers over the surface of rocks; 
others, covered externally with calcareous 
shells, we perceive fixing themselves by 
those shells to the surface of submarine 
bodies. Yet, when we examine them in 
the living state, and in their natural ele- 
ment, we observe that, although appa- 
rently motionless, they have the means of | 
rapidly conveying currents of water over 
that delicate piece of structure on which 
their bloodvessels are distributed to re- 
ceive the influence of the air contained in 
that element. 

number of the tunicata, the 





rior parietes of that respiratory sac are 
covered over with numerous beautifully- 
disposed regular folds or lamine upon 
which the bloodvessels are minutely dis- 
tributed, as you see in the plates of Sa- 
vieny and Cuvier. Sometimes this 
interior respiratory sac, in place of lami- 
nz, has regular tufts attached to its pari- 
etes, and over the surface of those re- 
ticulate organs the venous blood collect- 
ed from all parts is distributed before being 
sent to nourish the various organs. This 
water, which is continually conveyed into 
the sac through the branchial aperture, 


lowest of the molluscous classes, are fixed | rushes out through the anal orifice, near 
animals, which, we have seen, are closely | to which the rectum always terminates; 
allied in most of their internal structure! so that we observe the act of respiration 
to the inhabitants of bivalved shel s.} The | here, as in some other classes, assists in 





external tunic with which they are cover- 
ed is generally so elastic, that it is capa- 
ble of dilating by its own properties, when 
it has been forcibly contracted by the mus- 
cular tunic that is within ; and in forcible 
expirations we observe those animals to| 
contract that muscular tunic, and to re- | 
tract the exterior covering, so as to propel 
with considerable impetuosity, and to a 
distance, the water that fills their respira- 
tory cavity. The elasticity of the tunic 
tends to overcome the resistance of the 
muscular coat, and to expand to a certain 
extent the respiratory cavity. Without, 
therefore, the existence of elastic liga- 
ments, such as we find in the conchifera, 
there is a partial means of enlarging the 
respiratory cavity given to those truncated 
animals. But this constant and alternate 
contraction and expansion of the exterior 
tunic you do not see in any known tuni- 





the expulsion of all discharges which may 
be thrown into the interior of the respira- 
tory sac or the mantle. 

This is the common mode of respiration 
of those more perfect and single tunicated 
animals, as the ascidia. In some of the 
inferior tunicata, however, the respiratory 
orifices are found at the opposite extremi- 
ties of the body, as in the pyrosoma. In 
those separate animals composing the 
pyrosoma, we observe the streams con- 
veyed into one extremity of the body, and 
propelled through an orifice at the oppo- 
site extremity. Those respiratory orifices 
of the pyrosoma extending from the outer 
surface of the general tube, project in the 
form of lengthened transparent soft papil- 
lz on the sides of which they open. The 
respiratory sacs all communicate by their 
vents or anal orifices with the interior of 
the general tube composing this com- 
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pound animal, so that the streams are 
sent into the interior of the tube after the 
function of respiration is effected. As 
this tube is open at the lower part and 
closed at the upper, the effect of ail those 
streams is to propel the water downwards 
through the inferior opening of the tube, 


with the force of all the cilia of the two! 


extensive lateral gills acting at the same 
time. The result of this forcible propul- 
sion of the streams downwards is a con- 
stant equal resistance against the upper 
closed part of the tube, the tendency of 
the water being to escape equally at every 
point of the tube. The consequence of 
this 
end ofthe tube, is the motion of the whole 
animal upwards through the water. So 
that we see the respiratory organs both of 
the fixed and of the moving tunicated 
animals are essentially of the same struc- 
ture and same nature. And, as in the 
lowest ciliated animalcules, we still find 
the respiratory organs subservient to pro- 
gressive motion, and even tothe obtaining 
of food. 

In the inhabitants of bivalve shells, the 
structure of the respiratory organs is re- 
markably similar throughout the whole 
class. Most frequently we observe in the 
conchifera two apertures of the mantle 
extending from the shells; those two 
apertures lead into a general respiratory 
cavity formed by the mantle, that muscu- 
lar and secreting organ upon which we 
have seen that the existence and form of 
the shells depend. Those two apertures 
to the respiratory cavity sometimes extend 
to a great distance from the shells, as we 
see in those conchifera that reside in the 
cavities of rocks. All those piercing con- 
chiferous animals we observe residing in 
timbers or in rocks, or in softer materials 
as mud or sand, are provided with a con- 
tinuation of the mantle, which forms a 
tubular prolongation of the respiratory ca- 
vity. The streams of water are seen in- 
cessantly rushing, in the natural condition 
of the animals, through the respiratory 
orifice by the rapid vibration of cilia, dis- 
posed as in the tunicata both on the man- 
tle and on the gills. The streams of water 
thus brought into the interior of the respi- 
ratory sac, come in contact with the two 
lateral pairs of pectinated branchiz ; after 
passing over those respiratory organs, the 
streams are propelled outwards in a con- 


tinuous smooth current through that ori-| 
fice near to which the rectum terminates. | 


These respiratory organs of the conchi- 
fera are remarkable for their regularity 
and similarity of form throughout the 
different orders. In this respect they 
have assumed a much more definite form 
and greater symmetry than we find in the 


upwards against the closed , 
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first molluscous class, the tunicata. From 
the branchie being here in the form of 
two pairs of pectinated lamin, these ani- 
mals have been named lamelli-branchia, 
taking this name and character from an 
important part of their internal organiza- 
tion, rather than from the form of the 
calcareous exudation which covers their 
surface. It is a character by which they 
are remarkably distinguished from the 
tunicata, where the branchie are never 
found in this form of two pairs of pecti- 
| nated lamine. 

| Those pectinated lamine generally hang 
down two on each side in the interior of 
the respiratory sac from the ventral or 
anterior surface of the abdominal viscera, 
connected at their upper edges or dorsal 
margin with the interior surface of the 
mantle. They present a striated appear- 
ance, the strive extending transversely 
from their dorsal towards their free ven- 
tral margins. The mantle hangs over the 
exterior surface of those branchiw, so as 
to be the part that covers the respiratory 
and all the other organs, and is next the 
interior surface of the shell. The currents 
ot water for respiration are seen as re- 
gularly and smoothly and continuously 
rushing into the respiratory sac during 
the living and active state of the conchi- 
fera, as we see in all the tunicated animals ; 
and these currents in all the acephalous 
mollusca are produced by the same action 
of vibratory cilia, as indeed in almost every 
other known form of aquatic respiratory 
organs. The margins of the mantle, and 
especially around the respiratory orifice, 
are also ciliated. The cilia are disposed 
chiefly upon the respiratory laminw them- 
selves; and when you take a small por- 
tion of the gills of the common fresh-wa- 
ter muscle for instance, which you find 
living in the bottom of the large pools of 
water in the vicinity of London, and put 
that portion of the living branchia in water 
under an ordinary microscope, you will 
observe, that this pectinated lamina con- 
sists almost entirely of parallel filaments, 
placed at a little distance from each other ; 
and that they are traversed by smaller 
filaments at right angles to them, so as to 
divide the whole portion of the gill into a 
series of rectangular meshes or square 
figures. When youdirect the glass down- 
wards upon the interior surface of those 
quadrangular spaces formed by the cross- 
ing fibres, you perceive something along 
the edges of all the meshes like streams of 
| blood, like moving globules forced round 
| the interior of those passages in rapid, in- 
| cessant, and most regular currents. Upon 
| watching, however, with more attention 
| you will soon perceive, that that appear- 
| ance of a continuous circulation round all 
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the meshes of the gill is not the motion 
of globules of blood, but of minute vibratile 
cilia; that that goes on incessantly in the 
same order as in the respiratory organs 
all water-breathing animals, and that there 
is no reverse motion perceptible in the 
direction of those moving cilia. So that 
we observe, upon examining microscopi- 
cally, in the living state, the intimate 
structure of any of the respiratory bran- 
chiew of invertebrate or vertebrated ani- 
mals, a perfect explanation of those smooth, 
continuous , and incessant streams which 
we see rushing over the surface of all 
those laminated, pectinated, reticulate, or 
ramified respiratory organs, external or 
internal, which we see in aquatic animals, 

In the gasteropodatous class of mollus- 
cous animals, the forms, and even the na- 
ture, of the respiratory organs are varied 
to a much greater degree than in the 
acephalous classes. The greater number 
of the animals of this class belong to the 
order called pectinibranchia, from the 
pectinated form of their gills, as seen on 
the left side of the body in most of the 
inhabitants of mivalve, spiral, or turbi- 
nated shells. Many of the smaller gas- 
teropodatous animals float freely through 
the sea; such, consequently, are almost 
destitute of those massive coverings that 
we find upon the surface for protection in 
the testaceous gasteropods destined for 
the most part to creep over the surface of 
rocks, and which are thus much exposed 
to danger from the pressure of moving 
masses at the bottom of the sea. These 
light floating species, therefore, are gene- 
rally destitute of any trace of a calcarcous 
skeleton, as you see in this beautiful ecy//@a 
which is found adhering to and eating the 
fuci that are floating in such abundance in 
the warmest parts of the ocean. We see 
the fritonia, the eolis, the glawcis,tand 
many similar gasteropods, entirely naked, 
and the branchie exposed on the outer 
surface of the body. Others again of this 
class, as this doris, having the exterior 
surface of the body naked, but creeping 


exposed like testaceous gasteropods at the, 


bottom, have a large disk or muscular foot 
covering the surface of the abdomen by 
which they have avery secure hold of the 
rocks upon which they creep. Such of 
these gasteropods as have this naked ex- 
terior of the body, have, like the naked 
annelides, a greater latitude of surface for 
the distribution of their external respira- 


tory organs, and their whole surface is in, 


fact respiratory. The scyllaa pelayica be- 


fore you has the branchie exposed freely | 


upon extended fleshy folds of the mantle 
arranged along each side of the back ; 

each of those folds of the mantle has a 
series of beautiful small respiratory tufts | 
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through which the blood is alternately 
propelled and withdrawn. In the ¢ritonia 
we find nearly a similar structure. There 


of are two ranges of those respiratory tufts 


along the back of this tritonia arborescens, 
indeed it is from that arborescent appear- 
ance that this animal has derived that 
name. In the doris we see those respira 
tory branchie placed at the posterior part 
of the upper surface of the anima! around 
an aperture formed by a circular fold of 
the mantle. Where the respiratory 

are thus freely exposed to the influence of 
the water, there needs no complicated ap- 
paratus of ciliated tubes or canals to bring 
fresh currents of the water incessantly 
into contact with them; the animals are 
floating constantly in the element, and 
that element is in incessant motion over 
all parts of the ramified gills by the cilia 
which cover their surface. It is chiefly 
from the form and the position of the re- 
spiratory organs of gasteropods that zo- 
ologists have subdivided them into orders, 
and those orders have received names 
which indicate the positions of the respi- 
ratory branchiw. Sometimes the branchie 
are collected into one part in the middle 
of the hack, and those have becn ealled 
nucleo-branchia, such as we see in the 
carinaria. In others again, as in most of 
these naked gasteropods, where the bran- 
chiw are more or less extended over the 
outer surface, they have received the name 
of nudi-branchia. Sometimes we find 
there is a dorsal calearecous lamina con- 
tained in the middle of the back, and be- 
low this, protected by a fold of the mantle, 
the branchie are disposed; such have 
been called tecti-branchia. Others, again, 
without shell and with gills protected by 
a lateral fold, have received the name of 
infero-branchia; others with the gills un- 
der a scutiform open shell, have been 
called scuti-branchia; others with circu- 
lar gills under the margin of the mantle, 
are the cyclo-branchia. 

In the pectinibranchiate gasteropods 
the water taken in for respiration is con- 
veyed backwards by the incessant vibra- 
tion of cilia over the branchia, and is then 
interrupted by the closed part of the man- 
tle behind, and is directed from the back 
part of the respiratory sac to the right 
side of the body. It escapes, therefore, 
over the surface of those passages that 
open upon this right side as the anus, and 
the commencement of the male organ in 
that sex, the anus and the opening of the 
oviduct in the female, and over the muci- 
parous glands. In some few of these gas- 
teropods, where the shell has its spire 
directed to the left instead of the right 
,side of the body, the heart and the respi- 
‘ratory organs are always found upon the 
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right instead of the left side of the body,; will perceive that they nowhere as yet 
thus having the position reversed ; which |communicate with the mouth, and that 
in fact we should naturally expect, if those | we have not yet seen any animal, in rising 
parts had anything to do with the spiral | thus from the monads, that breathes water 
turn and the general form of the shell.|or atmospheric air through the mouth; 
You are familiar with many pulmonated/|that is an organ in these lower classes 
teropods, from their occurring on the|which is appropriated to the reception 
dry land of all continents, both those forms , and subdivision of the food. 
which are provided with shells and those| In the pteropodous animals we observe 
which exist without shells; and many of beings that have many characters in com- 
these air-breathing gasteropods occur in mon, and many living habits correspond- 
the fresh waters in every part of the globe. ing much with those floating naked gas- 
These species breathe by means of pulmo- | teropods to which I have already alluded. 
nary cavities opening on the right side, Like these they have often a naked ex- 
and not by gills. You see that in those terior, fleshy and vascular surface, or they 
little testaceous gasteropods the /ymnea, are provided only with a light exterior 
the planorbis, and many others that swarm sheath, soft and cartilaginous, or of a thin, 
in all the pools of fresh water. Those lit-, pellucid, horny texture, or slightly con- 
tle testaceous gasteropods, although inha- | solidated by calcareous matter, but never 
biting the water, respire by an opening on presenting a solid, massive, and heavy cal- 
the right side of the anterior part of the careous shell. Those testaceous ptero- 
body. Among those we observe, for in- poda have the shell covered externally with 
stance in the snails, that there is an open- a thin layer of the mantle, which, like the 
ing on the right side of the body which’ surface of the naked gasteropods and the 
leads to a capacious highly vascular sac, | naked pteropods, may serve as an assistant 
destined to receive atmospheric air. When respiratory organ to the true branchie, 
we open this single and simple respiratory which all pteropods possess. From the 
cavity, and examine its internal parietes, mantle being closed, and forming a short 
we perceive that it is provided with a, abdominal cavity in this class, and from 
complicated plexus of minute bloodves- | the pteropodatous animals, swimming to 
sels closely extending over the whole of and froin the sea, by means of fin-like 
its interior surface. It is a comparatively | expansions, they have the gills for the 


small respiratory organ, but it is to be| most part disposed on some externa! 
considered that the air is taken into this! portion of the body. The parts of the body 
cavity in a pure and unmixed state, un-, which are most subjected to the contact 
mixed with water, by which so many of | of fresh strata of water, are those fin-like 
the gasteropods receive their atmosphe- | organs by the motions of which they are 


ric air. They have in fact a more perfect| carried through the sea. Generally we 
or extensive respiration than any of the|can perceive innumerable minute rami- 
other gasteropods; and we observe that! fications of the branchial arteries and 
their general organization partakes of its| branchial veins distributed over the sur- 
powerful influence. Some place at the | face of those swimming expanded folds, or 
head of the class of gasteropods in their | on distinct pectinated folds on their surface 
classical arrangement those pulmonated | as here in the clio, presenting the pectinated 
genera, from their superior respiration |appearance of ordinary branchia. The 
and their superior development. ition, however, of the respiratory or- 

It is interesting, in tracing the deve-|gans is not constant in the pteropods. 
lopment of these air-breathing organs, to} Sometimes they are placed more towards 
observe the air-sacs by which the lowest; the posterior extremity of the body, as 
classes of animals breathe, throughout all, in the pneuwmo-dermon, where they form 
their modifications of outward form and |two crescentic gills on the candal ex- 
general organization. We sce air-sacs in| tremity of the body. In the Ayalea and 


the physograde acalepha. We see them in 
the leech and in the earth-worm, and of a 
simple structure in those animals; we see 
them subdivided, complex, and ramifying 
to infinity in insects. They become more 
plain externally, and more elaborated in- 
ternally, in the abdominal sacs of the pul- 
monated arachnida, as in the scorpions 
and the spiders ; and we see them here in 
the pulmonated gasteropods, consisting of 
a single sac, placed nearly in the middle 
of the back, the position in which we 
find the air-bag of fishes. Now you 


observe the nearest approach 





|the cleodora they are developed from 


the sides of the mantle. The fin-like la- 
teral expansions of the cimbulia, like 
those of the clio, support the branchial 
lamin, by which all the actions of swim- 
ming contribute to aerate the venous 
blood sent over these exposed branchiz. 
In the cephalopodous inhabitants of the 
polythalamous shells we might expect to 
in the 
form of the respiratory organs to those 
which we find in the pectinibranchiatc 


gasteropods. The mantle is not here 
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closed above as it is in the pteropods,;| which sends it by arterial trunks back- 
but allows the free ingress of water to wards and forwards through the system. 
branchia placed in the interior of the, The relative size of the respiratory organs 
abdominal cavity in all the animals of varies a little in the different kinds of 
this highest of the invertebrated classes. cephalopods, according to the general 
All the ce are aquatic, and all form of the body and its adaptation for 
have the branchia symmetrical on the two active or vigorous motions. The entrance 
sides of the body. In the nautilus pom- of the respiratory streams by the two sides 
pilius, which is one of these testaceous of the mantle, and its exit by the fannel 
cephalopods, we find two branchie on placed on the median plane, presents us 
each side, and a considerable difference in already with three for respiration 
the development of those two respiratory as in fishes, although the currents here 
organs, although they are symmetrical on take an opposite direction. 
the two sides of the body. We observe; Thus we observe in the invertebrated 
here one large pectinated gill and a much classes that the entire surface of the skin 
smaller one on each aide of the interior of ; is subservient to respiration in the lowest 
the mantle. This is a structure upon both | tribes before a particular portion of it has 
sides of the body very similar to what we|hecome appropriated to this function. 
commonly find in the pec tinibranchiate | That portion allotted to the aeration of 
gasteropods such as the ¢ » the blood forms the gills or the pulmonic 
developed only upon the left side of the cavities, which are situated in the most 
respiratory cavity. There is an obvious convenient position for receiving that 
reason for their being developed only on fluid and exposing it to the influence of 
the left side of the body in those pectinated | the surrounding element. As we see the 
gasteropods, because their excrementi-|air to traverse extensively the interior of 
tious orifices terminate on the right side the body in many of the terrestrial species, 
of the cavity, and the streams carried in| we find the water to have a like free ad- 
by the left side to aerate the branchie | mission and extensive distribution through 
come over the surface of these outlets in the body by appropriate canals in most of 
passing out from the interior of the re-| the aquatic invertebrata. 
Spiratory cavity of the mantle; but in all} 
the cephalopods the two sides are symme- | 
trical, the terminations of the alimentary 








canal and the passage for the products of | 
the oviducts and the male organ are placed 
on the median plane, so that there is nO} on THE RESPIRATORY ORGANS OF THE 


LECTURE LI. 


reason why these respiratory organs should 
be developed only upon the left or only 
upon the right side. The development 
here has therefore proceeded equally upon 
both sides of the y, and in this sym- 
metrical development of the respiratory 
organs on the two sides of the body we 
see an approach in these organs o} tbe! 
cephalo to their regular and symme- 
trical forms in the higher classes of verte- 
brata. But taking one side of the nautilus 
we still perceive in the branchie the form 
which is so common in the class of gastero- 
pods. They consist, in the naked cephalo- 
pods, of numerous curved pectinated sub- 
divided folds which are attached loosely by 
ligamentous bands to the sides of the inte- 
rior of the cavity of the mantle, so that they 
float loosely in the water that is brought 
in from their sides over their surface. The 
venous blood returning from the whole 
system in the naked cephalopods is con- 

veyed through two branchial arteries, one 
upon each side, next to the ligan.entous 
band, to those respiratory organs; from 
the respiratory organs the arterialized 
blood is iy ony by the branchial veins 
along the free floating margin of the gills 
to the great fleshy systemic ventricle 
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Ir is chiefly by the form of the respira- 
tory organs that the fish is adapted for the 
water and the bird for the regions of the 
air. Indeed there are scarcely any organs 
of the body which present greater diver- 
sities of form in the vertebrated classes, 
or which undergo more marked changes 
during development, than those which are 
appropriated to the aeration of the blood, 
and those diversities of form are most in- 
timately connected with the living con- 


| ditions of the animals and the vital ener- 
gies they are capable of displaying. The 


extent and importance of this system in- 
crease as we ascend in the seale, and the 
necessity of its function to the continu- 
ance of life keeps pace with the extent of 
its development, and with the general 
complexness of organization. In the slow - 
moving reptile, as in the molluscous ani- 
mal, where the respiration is small, it may 
without inconvenience be suspended for a 
time, but in the active inhabitants of the air, 
the birds and the insects, where this func- 
tion is necessarily of great extent, its sus- 
pension proves quickly fatal tolife. From the 
small proportion of air contained in water, 
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the aquatic respiration is less favourable 
to the aeration of the blood than the aerial, 
and almost all the active tribes of inverte- 
brata are air-breathing animals, while the 
slow-moving classes are inhabitants of the 
sea. In the vertebrated classes, we still 
find animals possessing only this simple 
means of respiration; but in order to 
render it as effective as possible, the whole 
of the blood is sent through these aquatic 
organs, and with a velocity aided by the 
entire force of the heart. Their blood is 
thus oxygenated, and decarbonized, and | 
replenished with nitrogen for the gaseous 
secretion of their air-bag. Their naked 
surface is ciliated, vascular, and respira- 
tory, like their gills, and like the external 
branchie of the amphibia, and some are 
seen to swallow draughts of eng So 
air, to aerate the vascular mucous surface 
of their intestine, or to convey through | 
the ductus pneumaticus to the air-baz. | 
The fishes being deprived of the commu- | 
nicating anastomosing branches between 
the branchial arteries and veins, retain | 
permanently the earliest tadpole state, in- 
capable of complete metamorphosis, and 
all the species of this great class agree in 
this permanent aquatic character. 

In the animals of this class we observe 
the respiratory organs to consist of various- 
ly formed gills, attached to those osseous or 
cartilaginous branchial arches seen extend- 
ing from the sides of the os hyoides up- 
wards to the sides of the cranium. In the 
osseous fishes we Observe that there are 
four of those water-breathing organs, dis- 
posed in a free and moveable condition, 
under a wide operculum upon each side of 
the neck ; these branchiz consist of closely | 
approximated series of minute, flat, car-! 
tilaginous, tapering, and bifurcated la- | 
mine, like the teeth of a comb, over the 
surface of which the blood is minutely 
distributed in capillary vessels. The ve- 
nous blood which has been collected from 
all parts of the body is propelled by the 
heart through the great bulbus arteriosus 
and branchial artery, which divides into a 
number of arterial branches, correspond- 
ing with the number of branchiz on the 
two sides. They reach the grooves along 
the outer convex margin of the branchial 
arches, and we observe that they are 
there placed exterior to the branchial 
veins. The branchial veins conveying the 
arterialized blood from all the close, pa- 
raliel, thin lamin, are lodged in a secure 
cavity along each of the arches; the mi- 
nute branchial arteries are observed in 
each leaflet of the gills to run in the 
middle part of these bifurcated laminz,— 
an arterial twig for each of the lamine. 
These subdivide over the whole surface of 
each of those thin plates, and are con-| 
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tinuous with the capillaries of the bran- 
chial veins, which occupy the margins of 
the small lamine. All the branchial 
veins from these laminz, collected to- 
gether, enter the great single branchial 
vein of each gill which runs along the 
bottom of the groove in the outer margin 
of each branchial arch. Those branchial 
veins, returning the arterialized blood, are 
all collected at the upper and back part 
of the body into a single great systemic 
artery, after giving off some branches to 
the head, and from this arterial trunk, 
without the aid of a heart, the blood 
is propelled through the system. You 
will observe that we are now speak- 
ing of vertebrated animals where all 
the systems of organization are greatly 
advanced, and have to push rapidly for- 
wards to this high degree of complexness, 
and where, consequently, the respiration, 
one of the most important functions, re- 
quires to be conducted, though by means 
of an aquatic element, with great velocit 
and effect. For this purpose it is not suf. 
ficient that the fishes should have merely 
ciliated tufts hanging loosely at the sides 
of the neck, but that they should have the 
means of rapidly and constantly propelling 
large fresh streams of water over their 
surface, and of forcing by the action of the 
heart the whole blood of their system for- 
wards through the respiratory system to 
be subjected to the influence of the air 
that is contained so scantily in the water. 
Therefore it is that the heart is placed 
in them in such a position as to affect the 
respiratory system, and not the system at 
large. But this branchial heart in fishes 
is the one from which the systemic heart 
is developed in higher air-breathing ver- 
tebrata. 

The great development of the mus- 
cular system in fishes for the motion 
of their vertebral column, acts upon their 
systemic arteries and systemic veins, as- 
sisted by the valvular structure, with suf- 
ficient energy to conduct the circulation 
without another heart being placed upon 
their course. This is the condition of the 
circulation of man himself, and of all the 
higher vertebrated animals at the com- 
mencement of their fortal condition, when 
they have arrived at that stage of deve- 
lopment at which the fishes have been 
arrested. 

We find those branchial respiratory 
organs in fishes to vary in different 
species in their number and in their 
forms. The most frequent form is that 
which we see in the osseous fishes, with 
four parallel series of pectinated lamine 
on each side of the neck, In the rays and 
sharks, we see, on each side of the neck, 
five of those branchial openings, and the 
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gills do not float freely at their distal ex- 
tremity, as they do under a single oper- 
cular covering in the osseous fishes, but 
are connected at their distal extremity 
with the integuments, so that the water 
taken in passes over all their surfaces, and 
is divided into a cortesponding series of 
streams. Thus it is that we observe those 
five oblique apertures, without any dis- 
tinct operculum, in the sides of the neck in 
the rays and sharks. In the /empreys, the 
structure is somewhat similar to that of 
the sharks with regard to the fixed con- 
dition, at the distal extremity, of their re- 
spiratory lamine ; but here there are 
seven of those respiratory internal se- 
parate sacs, with external apertures of a 
round form upon each side, through which 
the water enters, and passes out, as in the 
lateral respiratory sacs of worms. In the 
long cylindrical gastro-branchus, the num- 
ber of branchial round openings is only 
two, which are the terminations of two 
common lengthened canals that receive 
the whole of the branchial currents, and 
convey them to the surface. In some 
fishes, in place of those pectinated organs 
which you see so common in the osseous 
and in the cartilaginous fishes, the gills 
have the form of branched tufts disposed 
along the branchial arches, and these tufts 
have some resemblance to the condition 
of those organs in many gasteropods and 
annelides. Such fishes have been deno- 
minated from this structure lopho-branchii 
—fishes that breathe by gills ia the form 
of tufts, as you see in the pipe-fish and the 
pegasus and the hippocampus. 

We observe, in the greater number of 
the animals of this class, that there is an 
air-bag disposed along the middle of the 
back which contains a gaseous secretion, 
that gaseous secretion differing trofM at- 
mospheric air in its constitution. In the 
fishes which inhabit the deep seas, gene- 
rally more muscular and powerful than 
the shore fishes, or the inhabitants of 
fresh waters, we find that there is a pre-| 
ponderance of oxygen in the constitution 
of that gas which is contained in their 
air-bag, and that the abundance of nitro- 
gen generally increases as we come to 
the feebler fishes which inhabit the shores 
of the sea, or the shallow lakes and rivers. 
This air-hag most frequently communi- 
cates with some part of the cavity of the 
alimentary canal near to the stomach, by! 
means of a short wide canal called the 
ductus pneumaticus. Often this air-bag 
forms a simple shut sac with an obviously 
glandular, internal, red-coloured, highly- 
vascular organ, which secretes the gase- 
ous fluid, and without having a perfora- 
tion in any part of the parietes of that sac 
for the escape of the gas; this is the case 
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for instance with the sword-fish. In some 
this air-bag is subdivided, and we observe 
that several fishes have it subdivided in a 
very symmetrical manner. Some fishes 
have the body of this air-bag with long 
tubular extensions shooting out from it 
upon each side; in others there appears a 
partial longitudinal division of the middle 
part or body of this air-bag; in some others 
there is a smaller tube that communicates 
on each side with two lateral tufts of pro- 
longations from the air-bag; but in others 
the whole extent of the air-bag shoots out 
laterally in the form of innumerable rami- 
fications, consisting of so many pulmonic 
cells or subdivisions symmetrically dis- 
posed upon the two sides of the air-bag. 
In the sturgeon, that air-bag communi- 
cates by a wide orifice with the cardiac 
extremity of the stomach. Inthe diodon, 
there is a large sac communicating with 
the anterior part of the esophagus, which 
the animal has the means of filling di- 
rectly with atmospheric air by coming to 
the surface, and swallowing great draughts 
of the atmosphere from the surface of the 
sea; by this it distends not the stomach, 
but a large air-bag that communicates 
with the wsophagus. In this way the 
whole body is blown up, and rendered 
spherical and tense on the surface; the 
spines covering its surface are thus erect- 
ed, and the fish rises buoyant, and floats 
with the greater part of its more delicate 
abdominal region altogether above the 
surface of the sea, so that the fishes that 
are pursuing it are unable to seize it, from 
the long dorsal spines which protect it, 
while it is shielded also from the birds 
above by the spines covering the ab- 
domen. 

In many fishes which reside in mud, 
or lie at the bottom of the sea, the air-bag 
would be worse than useless, and is want- 
ing, as we see in lampreys, and rays, and 
frog-fishes, and flounders. So that we see 
this air-sac, so useful in the living move- 
ments of fishes, and but little subservient 
to their respiration, to present the embryo 
conditions of the complex respiratory or- 
gans of the highest vertebrata. In many 
fishes, as in the embryo of mammaiia, it is 
a simple and single shut sac, placed on 
the median plane. In others it manifests 
internal divisions or cellular prolongations, 
as in reptiles, ora bifurcation of its cavity. 
The dactus pneumaticus receives air, often 
pure, and often derived from the respired 
water, as that sent into the trachee from 
the branchial openings of some aquatic 
insects in the larva state. The ductus 
pneumaticus, still membranous, like that 
of a proteus, is sometimes single and 
sometimes double, and its opening is 
sometimes as low as the stomach; in others 
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it opens into the cesophagus, and in others 
as high as the pharynx. 

The number of branchial pairs varies in 
fishes, as we see also in the amphibia; in 
the diodon, and several other plectognathi, 
there are only three pairs of gills; in the 
/ophius there are three pairs, and the ru- 
diment of a fourth anterior pair; the most 
frequent number is four pairs complete, 
but many have, besides these, four full- 
sized branchiz, the rudiments of an ante- 
rior fifth pair, and we have seen that the 
number is greater in many of the cartila- 
ginous fishes. Besides the internal ordi- 
nary covered branchie of the rays and 
sharks, we find in the fetus of these 
fishes, numerous long, external, simple, 
branchial filaments hanging down from 
the sides of the openings of the gills, 
which are lost before the fatus escapes 
from the ovum. These external tufts of 
respiratory filaments have also been ob- 
served in several other fishes ata very 
early period of their futal life. Now at an 
early period of the development of fishes, 
the outer surface of the neck appears to 
have no branchial openings, but there are 
soon formed five small separate holes on 
each side; even in the operculated osseous 
fishes, the branchial arches are formed, 
and the minute branchial respiratory la- 
ming begin to bud out from their edges. 
These lamine increase in number and 
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the centre of the transparent colourless 
gelatinous globule, we observe from the 
sides of its neck, simple branchial fila- 
ments extending, which, when we view it 
with a microscope or lens in water, are 
perceived to have currents of water ra- 
pidly and incessantly passing over their 
surface. If we watch them with attention 
during their rapid development, we ob- 
serve that those extended branchial fila- 
ments develop from their sides small sup- 
plementary ramifications; that each of 
those branchial extensions is formed by the 
subdivision of a bloodvessel; that each of 
those terminal extended portions of the 
exposed gills has only a single capillary 
vessel extending round its margin; that 
that branchial capillary vessel by simply 
giving off a loop from its sides forms a new 
extension, an additional circular vessel, 
and a new part is in this manner succes- 
sively added to those external projecting 
branchia. Those are the kinds of external 
aquatic respiratory organs which are first 
developed in the tadpole state of these 
amphibious animals. The whole of the 
venous blood of the system collected into 
the right auricle of those tadpoles of the 
highest amphibious animals is sent to the 
single ventricle, and from this ventricle 
it is conveyed, as in fishes, through a bul- 
| bus arteriosus and branchial artery which 


entirely ramifies on those external bran- 





extent and firmness, and hang free from | chie. 


the sides of the head till the development 
of the opercular apparatus covers and 
conceals them by the extension of its 
branchiostegous membrane and rays. We 
see thus in the respiratory organs of fishes, 
a perfect adaptation to the aquatic me- 
dium they are destined permanently to 
inhabit. They present many analogies with 
the forms of these organs in the inverte- 
brated aquatic tribes, and the closest re- 
semblance to the tadpole condition of the 
class above them in the scale. In the 
branchial subdivisions of their great arte- 
rial trunk, issuing from a single heart, 
we observe the embryo conditions of this 
vessel in all the higher vertebrata; and in 
the various forms of their air-bag, with 
its ductus pneumaticus, we see repeated 
the first efforts at development of the 
lungs of all the higher air-breathing 
classes. 


The amphibious animals breathe at 
first by means of gills, like the fishes of the 
sea; their air-bag is double, and is now 
more obviously subservient to respiration, 
and they respire by the whole surface of 
their naked skin. In watching the deve- 
lopment of the tadpole from the time of 
its escape from the ovum, where it ap- 
pears as a small black spot, coiled up in 


The branchia, as we saw in the fishes, 


jare not the same in number in all the 
jamphibious animals, and many com- 


|mence with external filiform branchiz, 
which are changed for internal branchie 
ata latter period. We observe that in the 
larve of the common frogs and toads, and 
in most of those amphibia which are des- 
tined afterwards to lose their branchiz, 
| there are four of those external gills on 
| each side, supported by branchial arches 
attached to the os hyoides ; while others, 
as the syren and the proteus, have only 
three of those branchial tufts on each side, 
as you observe also in the arolotl of 
Mexico. Those gills are supported in the 
same manner as the gills of fishes, upon 
branchial arches connected with the cor- 
nua of the os hyoides. It is by the motion 
of the lower jaw and the os hyoides, draw- 
ing in water by the mouth, that the aera- 
tion of those branchie is partly effected, 
whether they be external or internal. 
But as the whole surface of the branchie 
is minutely covered with cilia, or vi- 
bratile organs for rapidly renewing the 
stratum of water in contact with their 
surface, we see that, independently of the 
action of the jaws and os hyoides, those 
free projecting branchie have, as in the 
branchiz of inferior classes, the means of 
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rapidly aerating the blood distributed upon 
them. The whole of the blood of the 
system is sent through, and collected from, 
those branchiz, and is sent partly to the 
head by small branches, and by two great 
trunks into a single abdominal aorta, which 
sends it through the rest of the system, as 
in the class of fishes. So far as the sub- 
division of the aorta into pairs of branchial 
arteries is concerned, this is the first con- 
dition, not only of fishes and amphibia, 
but of all the vertebrated classes. The 
whole of the systemic blood in animals, 
from man down to fishes, appears at first to 
be sent in precisely the same manner from 
the single undivided heart, consisting of 
a single auricle and a single ventricle, 
through these branchial subdivisions of the 
aorta. But the shortness of the period 
during which the higher vertebrated ani- 
mals remain in their primitive aquatic 
element, is not sufficient to produce the 
complete development of those true bran- 
chial laminated organs adapted for aquatic 
respiration, Those branchie themselves 
have not been witnessed in the reptiles, 
the birds, or the mammalia, although those 
subdivisions of the aorta termed the 
branchial arteries are now familiar to 
anatomists in all these higher vertebrated 
classes up to man. 

We observe in the lowest of the am- 
phibious animals, even in those that never 
lose their fishlike aquatic respiratory 
organs, such as the proteus and the axo- 
lotl, that in the cavity of the abdomen, 
and extending pretty far back into that 
cavity, there are respiratory membranous 
sacs, the rudiments of lungs, as in fishes, 
which receive bloodvessels coming off 
from the trunk of the aorta. Those still 
thin simple membranous respirator’ gacs 
receive their arteries from the great sys- 
temic vessel, and the blood after ramify- 
ing upon their parietes is conveyed back 
by veins and sent into a separate small 
sinus or auricle on the left side of the 
single ventricle, forming thus a third 
cavity of the heart. When we observe 
in these perennibranchiate amphibia the 
tracheal openings of those membranous 
sacs upon each side, we perceive that they 
communicate with the pharynx by a thin 
transparent soft membranous tube. This 


is a structure which we might have some | 


difficulty in recognising as a very simple 
condition of the trachea, but from the ap- 
pearance and general relations presented | 
by the air-sacs of fishes, and their com- 
munication by the ductus pneumaticus | 
with the commencement of the alimentary 
canal, we see that there is a structure of | 


the pulmonary organs common in such | 


low aquatic animals as those permanent 





tadpoles and fishes which constantly retain 
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this larva state; they never leave the 
deep, therefore they never metamorphose. 
But you can already see in many of the 
cartilaginous fishes, as in the developing 
tadpoles of amphibia, that there is a tend- 
ency to the closing up of the great open 
opercular passage seen in the osseous 
fishes. Watching the structure of those 
respiratory air-sacs in the different genera 
of amphibious animals, we perceive that 
in the lowest forms, as in the common 
triton and in the proteus, they still remain 
simple internally, and without cells or par- 
titions in their interior; that they are con- 
tinued in the triton further forwards, of 
this membranous form, and terminate at 
the back part of the tongue, communicat- 
ing thus more directly with the mouth. 
Thus we perceive a gradual ascent in the 
openings of those air-sacs or pulmonary 
organs, from their being completely closed 
sacs in many fishes, as in the earliest con- 
dition of air-breathing embryos, to their 
openings into the stomach, into the ceso- 
phagus, into the pharynx, and into the 
fore part of the mouth. 

From this simple undivided eg 
of the air-sacs, however, we fin 
the amphibious animals becoy 
ally more complex in their st, 
subdivided internally in 
land salamanders, by nu 
versing in all directions 
which thus present a gre 
the distribution of the ble 
the great systemic arteria 

‘off from the bulbus arte 
single ventricle. Tho, 
branches which we see in} 
coming off from the comm! 

the aorta, and which receive 
mixed venous and arterial blood 
single ventricle which is sent throv¥ 
|parts of the system; those pulmonaS 
vessels have a bulbous enlargement at 





































their origin in the class of reptiles. The ’ 
pulmonic sinus or left auricle becomes o 
larger and larger in the amphibia as the 7 
pulmonary respiratory organs increase in pe 
| their extent and development. The rings c 
of the trachea are scarcely yet perceptible 
| on the thin membranous tubes which lead r 
| to the air-sacs’of the proteus and the syren, a 
as in the ductus pneumatici of fishes. es 
| There are no true ribs in amphibia, and te 
the pulmonic organs are filled by a kind 94 
of deglutition effected chiefly by the mo- ti 
tions of the os hyoides. They are unable of 
| to fill the lungs with air when their mouth si 
jis kept open, as inspiration in them is ef- le’ 
| fected by the motion of the mouth and not on 
of the trunk. Their aerial respiration has per 
therefore some analogy to their aquatic in of 
the actions which produce it, excepting in se! 


those of the vibratile cilia which belong 
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to water-breathing organs. The external ; 
filamentous simple branchie resembling | 


the deciduous respiratory filaments seen 
in tufts in the rays and sharks, early make 
their appearance, and early are exchanged 
for the internal branchiz in the frogs and 
other anurous amphibia. Thus we ob- 
serve that most of the amphibia, with those 
three successive forms of the respiratory 
organs, commence with the naked respi- 
ratory tufts of many of the articulated and 
molluscous auimals, then acquire the 
covered branchiz of fishes, which are ulti- 
mately changed for the more effective cel- 
lular lungs of terrestrial animals. The 
aquatic and aerial organs are developed 
to very different degrees in these animals, 
and even in the perennibranchiate species, 
and according to their relative develop- 
ment is the one form of repiration or the 
other more important and essential to the 
continuance of life. 
monic respiration is more extensive and 
important than the branchial, but in the 
proteus the proportions of these systems 
are the reverse, and in the former of these 
mals the lungs are cellular throughout 
we land salamanders and frogs, while 
tens they are simple undivided 
we common fresh-water tritons. 



























‘nts, the lowest order of the 
‘breathing reptiles, we ob- 
ble diversities in the form 
the pulmonic respiratory 
most all of them there are 
sacs, and there is an ine- 
dly in the development of 
left lungs. Several snakes 
“e lung developed, without a 
nd cavity. This has been 
especially in many species of 
and fyphlops and vipera. In some 
mies of boa and python the two lungs 
are nearly equally developed, but in most 
serpents the right lung is much more de- 
veloped than the left. These respiratory 
organs partake of the lengthened form 
which we have seen in most of their vis- 
cera, and which corresponds with the long 
cylindrical form of the body. 

In these serpents we observe that the 
right lung forms generally a large, long, 
cylindrical, and alnost entirely undivided 
sac, without any cells traversing its in- 
terior, excepting at the upper and back 
part, and that it communicates by a long 
bird-like firm trachea with the back part 
of the tongue, where the larynx is very 
simple and without epiglottis. On the 
left side we observe the lung when pre- 
sent to be generally in a very rudiment- 
ary state, and this almost single condition 
of the respiratory undivided bag in the 


serpents has been compared by MECKEL a 


In the siren the pul-_ 


the single air-bag which we commonly 
see in fishes and in snails, and many other 
pulmonated gasteropods. Generally you 
will observe that the upper and back part 
of these air sacs in the ophidian reptiles, 


| presents in its interior a minute subdivided 


cellular structure formed by the extension 
of folds from the back part of the parietes 
forwards into the interior of the general 


| cavity ; so that when we open this part of 


the lung, it presents somewhat of the can- 
cellated appearance of the interior surface 
of the second stomach ofaruminating ani- 
mal; numerous delicate membranous plice 
extending into the interior of the lung, 
and covering the whole of that upper and 
dorsal surface ; but throughout the rest of 
the lung we observe no distinct cells any 
where developed. In several of the ophi- 
dian reptiles, as in this Joa constrictor, the 
interior cavity of the lungs has acquired a 
very considerable development; and this 
is very important in animals which like 


| these require often to use great muscular 


exertions, and which often require to 
lighten the body to enable them to swim 
over lakes or rivers in pursuit of their 
prey. All the reptiles are observed to 
take in more air into their capacions and 
slightly subdivided lungs than is employed 
in oxygenating the blood, and this is es- 
pecially remarkable in the aquatic kinds, 
where this air serves to buoy up their 
heavy and slow-moving bodies in that 
dense element. 

The serpents being provided with 
numerous highly-moveable ribs, and 
powerful intercostal muscles, are capa- 
ble of rapid and extensive inspiration 
and expiration, which contributes to 
the energy of all their muscular exer- 
tions. From the extent and dilatability 
of their lungs, and the freedom of their 
ribs, they can distend their body with air, 
and make it firm and elastic. Thus we 
see that it is in many ways advantageous 
in those animals to be able to take a large 
quantity of air into the interior of the 
body, which cannot be subservient to 
respiration, as it cannot all come in con- 
tact with the surface of their simple un- 
divided respiratory sacs, over which alone 
the pulmonary arteries are distributed. 
We see the effect of this, indeed, in all 
the elastic bounding motions of those ser- 
pents even on the dry land. The long- 
continued hissing sound which they pro- 
duce to alarm their prey is effected by the 
expulsion of this great volume of air, and 
which is caused by their moveable free 
ribs compressing these air-bags, and act- 
ing with force for a long time in expelling 
it through the narrow passages of the nos- 
trils. There is an appearance of trans- 
verse bronchial markings extending per- 
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rapidly aerating the blood distributed upon 
them. The whole of the blood of the 
system is sent through, and collected from, 
those branchiw, and is sent partly to the 
head by small branches, and by two great 
trunks into a single abdominal aorta, which 
sends it through the rest of the system, as 
in the class of fishes. So far as the sub- 
division of the aorta into pairs of branchial 
arteries is concerned, this is the first con- 
dition, not only of fishes and amphibia, 
but of all the vertebrated classes. The 
whole of the systemic blood in animals, 
from man down to fishes, appears at first to 
be sent in precisely the same manner from 
the single undivided heart, consisting of 
a single auricle and a single ventricle, 
through these branchial subdivisions of the 
aorta. But the shortness of the period 
during which the higher vertebrated ani- 
mals remain in their primitive aquatic 
element, is not sufficient to produce the 
complete development of those true bran- 
chial laminated organs adapted for aquatic 
respiration. Those branchie themselves 
have not been witnessed in the reptiles, 
the birds, or the mammailia, although those 
subdivisions of the aorta termed the 
branchial arteries are now familiar to 
anatomists in all these higher vertebrated 
classes up to man. 

We observe in the lowest of the am- 
phibious animals, even in those that never 
lose their fishlike aquatic respiratory 
organs, such as the proteus and the axo- 
lotl, that in the cavity of the abdomen, 
and extending pretty far back into that 
cavity, there are respiratory membranous 
sacs, the rudiments of lungs, as in fishes, 
which receive bloodvessels coming off 
from the trunk of the aorta. Those still 
thin simple membranous respiratory sacs 
receive their arteries from the great sys- 
temic vessel, and the blood after ramify- 
ing upon their parietes is conveyed back 
by veins and sent into a separate small 
sinus or auricle on the left side of the 
single ventricle, forming thus a third 
cavity of the heart. When we observe 
in these perennibranchiate amphibia the 
tracheal openings of those membranous 
sacs upon each side, we perceive that they 
communicate with the pharynx by a thin 
transparent soft membranous tube. This 


is a structure which we might have some | 


difficulty in recognising as a very simple 
condition of the trachea, but from the ap- 


this larva state; they never leave the 
deep, therefore they never metamorphose. 
But you can already see in many of the 
cartilaginous fishes, as in the developing 
tadpoles of amphibia, that there is a tend- 
ency to the closing up of the great open 
opercular passage seen in the osseous 
fishes. Watching the structure of those 
respiratory air-sacs in the different genera 
of amphibious animals, we perceive that 
in the lowest forms, as in the common 
triton and in the proteus, they still remain 
simple internally, and without cells or par- 
titions in their interior; that they are con- 
tinued in the triton further forwards, of 
this membranous form, and terminate at 
the back part of the tongue, communicat- 
ing thus more directly with the mouth. 
Thus we perceive a gradual ascent in the 
openings of those air-sacs or pulmonary 
organs, from their being completely closed 
sacs in many fishes, as in the earliest con- 
dition of air-breathing embryos, to their 
openings into the stomach, into the ceso- 
phagus, into the pharynx, and into the 
fore part of the mouth. 

From this simple undivided condition 
of the air-sacs, however, we find them in 
the amphibious animals becoming gradu- 
ally more complex in their structure, more 
subdivided internally in the frogs and 
land salamanders, by numerous septa tra- 
versing in all directions their interior, 
which thus present a greater surface for 
the distribution of the blood sent off from 
the great systemic arterial trunk coming 


‘off from the bulbus arteriosus and the 


| 


single ventricle. Those pulmonary 
branches which we see in the amphibia 
coming off from the commencement of 
the aorta, and which receive the same 
mixed venous and arterial blood from the 
single ventricle which is sent through all 
parts of the system; those pulmonary 
vessels have a bulbous enlargement at 
their origin in the class of reptiles. The 
pulmonic sinus or left auricle becomes 
larger and larger in the amphibia as the 
pulmonary respiratory organs increase in 
their extent and development. The rings 
of the trachea are scarcely yet perceptible 
on the thin membranous tubes which lead 
to the air-sacs'of the proteus and the syren, 
as in the ductus pneumatici of fishes. 
There are no true ribs in amphibia, and 
the pulmonic organs are filled by a kind 
of deglutition effected chiefly by the mo- 


pearance and general relations presented | tions of the os hyoides. They are unable 
by the air-sacs of fishes, and their com- to fill the lungs with air when their mouth 
munication by the ductus pneumaticus | is kept open, as inspiration in them is ef- 
with the commencement of the alimentary | fected by the motion of the mouth and not 
canal, we see that there is a structure of | of the trunk. Their aerial respiration has 


the pulmonary organs common in such 
low aquatic animals as those permanent 


; 


} 
| 


therefore some anal 
the actions which pr 


to their aquatic in 
uce it, excepting in 


tadpoles and fishes which constantly retain | those of the vibratile cilia which belong 
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to water-breathing organs. The external;the single air-bag which we commonly 
filamentous simple branchie resembling | see in fishes and in snails, and many other 
the deciduous respiratory filaments seen|pulmonated gasteropods. Generally you 
in tufts in the rays and sharks, early make will observe that the upper and back part 
their appearance, and early are exchanged | of these air sacs in the ophidian reptiles, 
for the internal branchiz in the frogs and | presents in its interior a minute subdivided 
other anurous amphibia. Thus we ob- | cellular structure formed by the extension 
serve that most of the amphibia, with those of folds from the back part of the parietes 
three successive forms of the respiratory forwards into the interior of the general 
organs, commence with the naked respi- | cavity ; so that when we open this part of 
ratory tufts of many of the articulated and | the lung, it presents somewhat of the can- 
molluscous animals, then acquire the cellated appearance of the interior surface 
covered branchiz of fishes, which are ulti- | of the second stomach ofa ruminating ani- 
mately changed for the more effective cel- | mal; numerous delicate membranous plice 
lular lungs of terrestrial animals. The extending into the interior of the lung, 
aquatic and aerial organs are developed , and covering the whole of that upper and 
to very different degrees in these animals, | dorsal surface ; but throughout the rest of 
and even in the perennibranchiate species, the lung we observe no distinct cells any 
and according to their relative develop- where developed. In several of the ophi- 
ment is the one form of repiration or the dian reptiles, as in this boa constrictor, the 
other more important and essential to the interior cavity of the lungs has acquired a 
continuance of life. In the siren the pul-| very considerable development; and this 
monic respiration is more extensive and|is very important in animals which like 
important than the branchial, but in the | these require often to use great muscular 
proteus the proportions of these systems exertions, and which often require to 
are the reverse, and in the former of these ' lighten the body to enable them to swit 
animals the lungs are cellular throughout over lakes or rivers in pursuit of their 
as in the land salamanders and frogs, while prey. All the reptiles are observed to 
in the profens they are simple undivided take in more air into their capacious and 
sacs as in the common fresh-water tritons. slightly subdivided lungs than is employed 
in oxygenating the blood, and this is es- 
In the serpents, the lowest order of the | pecially remarkable in the aquatic kinds, 
true scaly air-breathing reptiles, we ob- where this air serves to buoy up their 
serve considerable diversities in the form! heavy and slow-moving bodies in that 
and extent of the pulmonic respiratory dense element. 
organs. In almost all of them there are The serpents being provided with 
two undivided sacs, and there is an ine- numerous highly-moveable ribs, and 
quality generally in the development of powerful intercostal muscles, are capa- 
the right and left lungs. Several snakes ble of rapid and extensive inspiration 
have only one lung developed, without a and expiration, which contributes to 
trace of a second cavity. This has been the energy of all their muscular exer- 
observed especially in many species of tions. From the extent and dilatability 
coluber and typhlops and vipera. In some|of their lungs, and the freedom of their 
species of boa and python the two lungs | ribs, they can distend their body with air, 
are nearly equally developed, but in most! and make it firm and elastic. Thus we 
serpents the right lung is much more de-! see that it is in many ways advantageous 
veloped than the left. These respiratory in those animals to be able to take a large 
organs partake of the lengthened form quantity of air into the interior of the 
which we have seen in most of their vis- body, which cannot be subservient to 
cera, and which corresponds with the long respiration, as it cannot all come in con- 
cylindrical form of the body. tact with the surface of their simple un- 
In these serpents we observe that the divided respiratory sacs, over which alone 
right lung forms generally a large, long, the pulmonary arteries are distributed. 
cylindrical, and almost entirely undivided We see the effect of this, indeed, in all 
sac, without any cells traversing its in- the elastic bounding motions of those ser- 
terior, excepting at the upper and back pents even on the dry land. The long- 
part, and that it communicates by a long continued hissing sound which they pro- 
bird-like firm trachea with the back part duce to alarm their prey is effected by the 
of the tongue, where the larynx is very expulsion of this great volume of air, and 
simple and without epiglottis. On the which is caused by their moveable free 
left side we observe the lung when pre- ribs compressing these air-bags, and act- 
sent to be generally in a very rudiment- ing with force for a long time in expelling 
ary state, and this almost single condition it through the narrow passages of the nos- 
of the respiratory undivided bag in the trils. There is an appearance of trans- 
serpents has been compared by MeckEL bad verse bronchial markings extending per- 
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ceptibly over the surface of the lungs | internal cellular structure has disappeared, 
themselves in some of the serpents. On | and they are continued down over all the 
looking obliquely on the surface of these | fore part of the abdominal viscera in the 
dried lungs, both of the boa and of the py- | form of long detached saccular digitations, 
thon, you will readily perceive this trans- | which form, in their interior, undivided 
verse banded marking extending over | continuous lengthened cells. Thus it is 
them to their posterior closed extremity. 'that the chameleon, by merely inspiring 
These bronchial markings extending over | air, renders the whole trunk of its body, 
the lungs of these serpents, analogous to | from the head to the rectum, turgid, round, 
the bronchial rings which we see conti-| and plump ; ‘and merely by a single expi- 
nued from the trachea over the bronchi in| ration of air from these lungs, the whole 
the lungs of higher animals, were accu-| trunk of the body ‘from being covered 
rately described by Rerzivs, but Mecxex | throughout the whole of this extent with 
says that he never could perceive a trace ribs which in a singular manner continue 
of it in these same serpents’ lungs now | across the fore part of the abdomen, and 
before you. Now, in the embryo of the | unite without extending forward to touch 
python, Mecxxi has observed three bran- the short sternum) assumesa lank and lean 
chial openings on each side of the neck,| appearance. It appears to be from this 
and Mucuer perceived distinct gills within | sudden change in its apparent condition of 
a round op ning, a line wide, on each side plumpness and leanness produced by sim- 
of the neck in the young excilia. Similar) ply inspiring and expiring air, that the 
observations were made by Ratuxke on! poets represented it as feeding on air. 
the branchial openings of serpents in their | This inflation of the body, by filling these 
embryo state, and Barx observed that in long digitated lungs, appears to have very 
the embryo state of these common ringed little to do with the changes of the surface 


snakes, the coluber natrix, the aorta di- of the skin, which are so remarkable and 
vides at its exit from the heart into four | 30 useful for concealment in the chame- 
pairs of branchial arteries, but distinct leon. In this extension of the long de- 
gills have not been seen developed in any | tached cells of the lungs into the whole 
of these serpents, excepting in the cecilia, | cavity of the abdomen in the. chameleon, 


which induced Mutter at first to regard | we see an analogy with the abdominal 
that animal as belonging to the batrachia | air-cells continued from the lungs of 
or amphibia. |birds. We see here that the structure of 
| the lungs in those slow-moving animals is 

In the saurian reptiles we still find some | such, that the whole cavity of the abdo- 
with lungs like those of serpents, almost |men is filled, as in many birds, with iso- 
entirely undivided in their interior, but | lated large cells continuous with those of 


they are equally developed on the two 
sides of the body. The commencement 


the upper and dorsal part of the lungs. 


| Those cells become collected together 


of the subdivision into cells is seen here|and further subdivided as we ascend to 
always to take place, and to arrive at its| the highest clase of vertebrata, until they 
greatest degree at the upper and back | are sufficiently concentrated into a more 
part of the lungs. In this common offici-| compact, defined, and circumscribed or- 
nal scink (scincus officinalis), you observe | gan, to allow a muscular partition or dia- 
that the lungs consist of large sacs which | phragm to be formed between the thorax 
have their parictes all marked by small in-| which contains them, and the rest of the 
ternal projecting folds, but that the interior | cavity of the trunk. 

structure of these lungs formsacontinuous| In the crocodiles and in the lizards 
cavity in each, and is not throughout di-| the lungs are externally small, but are 
vided into distinct cells. In the chameleon | subdivided to a great degree of minute- 
we observe that the lungs extend as in| ness by internal partitions. They assume 
other reptiles, and like almost all the | already that circumscribed form which is 
inferior vertebrated animals that respire | preparatory to the complete separation in 
atmospheric air (beneath the mammalia) | the highest animals, by means of a dia- 
freely into the cavity of the abdomen, | phragm, between the cavity of the thorax 
there being yet no distinct diaphragm | and the cavity of the abdomen ; and, in- 
developed, so that these lungs are still | deed, arudimentary condition of that dia- 
simply enclosed by the abdominal pari- | phragm is already seen in these crocodiles 
etes. The lungs of the chameleon are sub- | and in birds, especially in the ostriches. 
divided at their upper and back part, to a| We already perceive enlargements of the 
great degree of minuteness, into small | trachea, as in many birds, In the gecko 
cells, presenting at that part a very ex-| fimbriatus, as in the emu of New Holland, 
tensive surface for the distribution of the| there is a wide separation of the rings of 
venous blood; but at the lower part of | the trachea, and a membranous portion, 
these large lungs you cleerve that that| capable of distention, passing between the 
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widely separated ends of the rings, about, 
the middie of the course of the trachea. 


The rings of the trachea are often com-| 
plete, as in birds, and in some, as the | times its size. 
iguana, the rings are deficient behind along | 
| employed in aerating the blood; hence its 


the whole trachea. The branchial open- 


ings on the side of the neck, and the sub- | 


division of the aortal trunk into lateral 
pairs of branchial arteries, have been seen | 
and described by numerous observers in | 
the embryo of the common lacerla agilis. 
Baer observed five pairs of branchial ar- | 
teries. Three branchial openings on each | 
side of the neck have been observed here, 
as in the serpents. 


In the chelonian reptiles we observe, 
again, no muscular diaphragia separating 
a cavity containing the lungs irom a ge-| 
neral cavity of the abdomen, but that the 
lungs are equally developed, largely cel-| 
lular, very capacious, and still composed 
of an undivided single distinct lobe upon 
each side. Those lobes are subdivided 
internally into very large cells, present- 
ing thus but a small surface for the dis- 
tribution of the blood, but admitting, 
especially in the turtles, a large quantity 
of air to be taken into their massive 
and heavy body. Those luugs extend 
backwards over the whole of the inner 
surface of the eight pairs of ribs that 
compose the carapace; so that the lungs 
are above all the abdominal viscera, they 
extend backwards even above the viscera 
of the pelvis; thus the turtles are 
supported in the water by great sacs of 
air in the position of the air-bag of fishes, 
but the cells of the lungs are enormously 
developed, contrasted with their general 
cavity. In many of those chelonian rep- 
tiles we see a very great advantage ob- 
tained by being able to receive a very 
large quantity of air, not subservient to 
respiration, into the cavity of their trunk. 
The heavy carcass of the turtle that sails 
by the slow motions of the arms through 
the deep, is greatly assisied in its move- 
ments by this large quantity of air taken 
into the cavity of the trunk. The body is 
thereby lightened, and this is required in 
these animals, where the muscular activity 
and force are comparatively feeble, and 
the respiration is comparatively limited. 
We perceive thus that there is not a direct 
ratio between the quantity of air that is 
taken into the interior of the body, and 
the extent of respiration in animals. By 
the extent of respiration of animals we 
wean, therefore, the extent of surface 
over which the blood of the pulmonary 
vessels is distributed, so as to come in 
contact with atmospheric air, so that 
the small but minutely subdivided cel- 
lular lungs of a rabbit present a much 
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more extensive surface for the distribu- 
tion of the venous blood over their interior 
than the enormous lungs of a turtle ten 
The quantity of air taken in 
by the quadruped is really less, but is all 
high temperature activity and development. 
We perceive also that for the evacua- 
tion of the contents of the intestine, and 
for the expulsion of the ova and other 
| discharges, that this great capacity of 
|the respiratory organs is important in 
the chclonia, where there is no motion 
| whatever admitted of by the ribs, which 
are firmly united to the vertebra, and to 
}the sternum. And as the trunk is encom- 
passed by an immoveable bony case, the 


| parietes of the abdomen are thus aided 


by the lungs in the natural evacuations. 
As no motions here of the ribs give assist- 
ance in respiration, we observe that they 
are organized for that function nearly as 
frogs, that have no ribs whatever. The 
motion of inspiration is in both cases the 
same, both are employed in moving back- 
} wards and forwards the os hyoides, in 
drawing in the air through the nostrils, 
and in conveying it backwards by a kind 
of deglutition into the trachea. The 
trachea has here generally a lengthened 
form, and is surrounded as in birds with 
cartilaginous rings that completely en- 
compass it. Sometimes the trachea di- 
vides near to its commencement at the 
larynx, and proceeds double, with those 
complete rings around it, to its termination 
in those great subdivided air-sacs on each 
side of the trunk. This structure of the 
trachea has relation to the pressure to 
which those air-tubes are constantly sub- 
jected while the animals retract the head 
beneath the ribs. In birds also, this solidity 
of the trachea appears to have relation to 
the very extensive and varied motions 
performed by the neck in that class of 
animals where the head is their only 
hand, and the neck their only arm, and 
by which motions the trachea might have 
its caliber diminished, were it not protected 
by complete rings, which are most fre- 
pletely ossified. 


The respiratory apparatus of birds is 
intermediate in form between that of rep- 
tiles and that of the mammalia. In the birds, 
as in insects, the respiratory organs ex- 
tend through a great part of the body; the 
cells of the lungs have not yet been wholly 
collected into the anterior part of the 
trunk, so as to enable them to be commo- 
diously placed in a cavity distinct from 
that of the other viscera, aad separated by 
a muscular partition; but many of the 
cells of the lungs are here still continued 
into the cavity of the abdomen, and even 
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extend beyond the cavity of the trunk, as 
into the neck and the extremities. These 
numerous abdominal cells, consistmg of 
folds of membrane highly vascular, formed 
by those ordinary cells of the lungs en- 
larged, supply the place of a mesentery 
before the abdominal viscera. Those cells, 
extending both forwards and backwards, 
are observed to nm into the lower and 
posterior part of the lungs by a few large 
apertures, and to present internally septa 
partially dividing their cavity. One large 
cell extends forwards under the sternum, 
supplying with air the bones of the 
shoulder and arm; another extends to the 
vertebra, another to the dorsal part of 
the trunk behind the heart and «sophagus, 
and others fill the abdomen and extend to 
the pelvis. The lungs of birds, like those 
of chelonia, are bound by cellular tissue 
to the inside of the ribs and the sides of 
the dorsal vertebra, and there is therefore 
no distinct thoracic cavity, nor free mus- 
cular diaphragm. They consist of one 
undivided lobe upon each side, and are 
generally very light-coloured. The cells 
open directly from the bronchial trunks, 
and though minute, compared with those 
of reptiles, they are large compared with 
the cells of the lungs of quadrupeds. The 
trachea, which is here generally of great 
length, and surrounded with completely 
formed ossified rings throughout its whole 
extent, proceeds downwarils along the side 
of the esophagus into the dorsal part of 
the cavity of the trunk, where it forms the 
inferior larynx, and then suddenly bifur- 
cates ; from its bifurcation it immediately | 
ramifies, thin and membranous, almost 

without bronchial rings, through the 

Jungs. The trachea does not here con: | 
tinue to present those firm cartilaginous | 

rings around it, after it passes into the wide 

cellular texture of the lungs; and this is 

comnected with the fixed condition of the 

lungs and their want of division into 

distinct lobes, for we see in the mam- 

malia, where the trachea subdivides into | 
numerous large bronchi, and those bron- | 
chial trunks continue with their cartila- 

ginous rings to a great degree of minute-/ 
ness through the texture of the lungs, 
that the number of those great bronchial 
trunks corresponds with the subdivision 
of the lungs into lobes. The interior of 
the bones of birds, by communicating with 
the cells of the lungs, are respiratory or- 
gans, which communicate circuitously 
with the trachea, so that if we break the | 
humerus and tie the trachea, the bird 
inspires and expires through the humerus. 
The cells, which are continued from the 
lungs into the general cavity of the abdo- 
men, continue to the exterior of the trunk, 
appearing in the axille, in the neck, and 
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in the region of the pelvis, so that the air 
has access to the long bones of the extre- 
mities, especially the humerus and the 
femur. 

Birds, however, begin their carecr like 
reptiles, by having a spongy texture of the 
interior of their bones filled with a thin 
marrow, and even the rapacious birds be- 
gin in the same manner with marrow, and 
not air, in their bones. The air in them 
soon gains access at the proximal extre- 
mities of those bones from the air-cells 
extending from the lungs, and in propor- 
tion as the air extends into the interior of 
the bones the thin serous marrow is ab- 
sorbed and displaced, and its situation is 
occupied by the air taken in through the 
lungs. This proceeds to a very variable 
extent in the different orders of birds. 
There are some which pass the greater 
portion of their life swimming on the 
dense surface of the water, and these 
heavy aquatic birds require not that light 
skeleton made almost entirely of thin air- 
tubes, such as we see in these eagles, 
hawks, and other diurnal rapacious birds. 
The swimming birds are destined to re- 
tain the embryo condition of their bones 
through life, filled with a thin marrow 
but in the high-flying rapacious birds, the 
air is passed to so great an extent through 
all the solid parts of their skeleton, that 
almost all the bones are light air-tubes ; 
they are condensing syringes, into which 
the air can be forced by pressure of the 
abdominal parietes upon the cells, and 
the air thus condensed in those tubes fa- 
cilitates the descent of the bird through 
the air when pouncing upon its prey. 

The inferior part of the trachea in birds 
is formed into what is called the inferior 
larynx. That is composed of enlarged 
tracheal rings, which have more or less 
metamorphosed their form, and the mus- 
cles which move this remarkably deve- 
loped part in birds are found in a less 
conspicuous form in the same situation in 
mammalia as shown by many anatomists. 
The superior larynx is still very simple in 
its structure, and the epiglottis is seen 
only in a rudimentary state in a few of 
the birds which approach nearest to the 
mammalia. The muscular diaphragm, 
which separates the thoracic cavity from 
the abdominal in mammalia, is seen only 
in a very rudimentary condition in birds 
in the form of small muscular bands which 
shoot upwards from the ribs over the sur- 
face of the lungs, aiding but slightly in in- 
spiration, and developing thus from the 
periphery towards the centre, like the 
diaphragm in the embryo of quadrupeds. 
This muscular partition is developed to 
the greatest extent in the ostrich, a bird 
which is full of analogies with the mam- 
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malia in other parts of its structure, but|sions, the subdivisions of the lobes of the 
the lungs themselves of these struthious|lungs, as of several other organs, being 
birds are smaller in proportion than they | greater in these quickly-moving, strong, 
are in the long-winded singing tribes, {and muscular quadrupeds, than in the 
where they are most capacious. The sud-|more simply organized vegetable-eating 
den divisions of the bronchi in birds, and | tribes. The varieties of these organs pre- 
their abrupt termination in large cells,|sented by the different orders of quadru- 
approach their lungs to those of tortoises, |peds relate chiefly to their exterior divi- 
turtles, and many other reptiles. sions, and to their greater or less capacity, 
Now before the branchial openings are | the plan of structure being nearly the 
developed on the sides of the’ neck in | same. 
birds, the integuments appear entire on; We see in the diving quadrupeds, as in 
each side, and when the embryo is more | the beavers and the seals, that the nostrils 
developed, three lateral passages are dis-|are protected by valy ular structures from 
covered on each side leading into the | the water through which they move with 
throat. They are seen in the chick on| rapidity. We see a somewhat similar struc- 
the third day of incubation, and they con- ture again in the cetaceous animals, al- 
tinue open to the eighth. There are dis-| though the form there is different. In the 
tinetly five pairs of branchial arteries, | porpoise, and several others, the nostrils 
which receive the whole contents of the | are lengthened out into two sacs of consi- 
aorta, but the aorta is seen here to divide | derable length, muscularity, and mobility, 
from its origin into two trunks, each of | as in some of the allied crocodilian reptiles, 
which gives off the five branchial arteries | by extending which to the surface of the 
of its own side. Between the second and | water, they can respire air freely, while all 
third days of incubation, four pairs of|the rest of their body is under the surface. 
these branchial arteries are observed to|The trachea is here comparatively short 
be successively produced from before back- | and straight, and of equal caliber, directed 
wards, and the first or anterior of these | a little to the right of the wsophagus, and 
pairs has disappeared before the fifth | with the cartilaginous rings incomplete 
pair is developed behind on the fifth; behind. It divides and subdivides before 
day of incubation. The same order of, entering the substance of the lungs, and 
succession is observed in the development | continues its cartilaginous rings through 
of the pairs of branchial apertures from /the minute subdivisions of the bronchi. 
the anterior to the posterior pairs. The primary divisions correspond with 
the number of the lobes, which, from the 
The respiration of quadrupeds is more | sinistral position of the heart, are more 
confined to the lungs, and is less extended | numerous on the right than on the left 
through the system, than in birds, and|side. The development of these respira- 
though their lungs are proportionally less|tory organs of the mammalia and of the 
capacious than in many reptiles or in| branchial arteries and apertures, presents 
birds, these cavities present an immense | nearly the same phenomena as in the in- 
surface, from their minute subdivision | ferior air-breathing vertebrated classes, 
into cells. Here the muscular partition) and these branchial apertures on each 
formed between the two great cavities of | side of the human neck have been already 
the trunk by the diaphragm is completed, | often observed and described by anato- 
and the lungs float freely in a distinct} mists, as by Ratuxe, Barr, AScHERSON, 
cavity of the thorax, for the first time, in| Burpaca, Mecket, Mucier, and many 
this class. They here send down no cells | others. There are generally three of these 
into the cavity of the abdomen, so as to| branchial openings present at the same 
fix them to that cavity; they here send ;time on each side of the neck, as in the 
out no membranous tubes to continue|embryos of inferior pulmonated verte- 
into the bones; they are, therefore, con-|brata; these appear in succession from 
centrated within the thoracic cavity, along | before backwards, and the anterior open- 
with that organ which is always in prox-/ings on each side are generally much 
imity to the respiratory organs—the/larger than the two posterior. In a hu- 
heart. Those respiratory organs are|man embryo, three lines long, RatHKe 
greatly developed in all the more power-|found them not yet opened. Four pairs 
ful mammalia, as in the carnivorous qua- | of these openings have been observed pre- 
drupeds; but they are comparatively|sent at the same time, both by MvuLLer 
smaller in their extent of surface in the} and Burpacu in the human embryo about 
slow and feeble and inferiorly organized | the fourth week ; and AscHEerson has ob- 
herbivora. This extent of respiratory sur- | served and described several cases where 
face is seen in the minuteness of the! remnants of these branchial openings were 
cellular and lobular subdivisions of the | preserved through lite, forming congenital 
lungs, as well as in their outward dimen- |fistule in the human neck. Thus we oh- 














serve that there is great uniformity of 
plan in the development of these parts in 
the vertebrated tribes, and a beautiful 
adaptation in all the forms of the respira- 
tory organs to the living conditions of 
animals and the place they occupy in the 
svale of beings. 





LECTURE LII. 


ON THE SECRETING ORGANS OF 
ANIMALS. 

Tue blood, replenished with fresh ma- 
terials from the lacteals, and oxygenated 
by respiration, is fitted to be sent through 
the system for the nourishment of all the 
organs, and to afford the materials of all 
the secretions. But every living mem- 
brane in contact with a fluid, whether on 
the surface or in the interior of the body, 
exhales its own peculiar secretions; aud 
in the lowest tribes of animals all the 
requisite secretions are furnished, often 
without the presence of a sanguiferous 
system. The materials thus transuded 
through the porous texture of membranes, 
or the parietes of capillary vessels, are 
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formation of the globules of the blood, are 
the most essential to life and growth, and 
the most universal in their occurrence in 
the animal kingdom. Indeed the processes, 
of nutrition and growth may be considered 
as a series of secretions performed by all 
living organized beings, though not pro- 
duced by distinct glands. The first formed 
secreting surface is the skin, and next to 
this is its continuation, the intestine ; but a 
mucous membrane, a mucous follicle, and 
a muciparous gland, are but different forms 
of the sare surface, more or less isolated, 
and more or less complicated. It is only 
when these secreting surfaces have as- 
sumed an isolated form, that they have 
received the name of glands, which may 
thus be developed as isolated cxeca, or sac- 
culated recesses, from every surface of the 
body. Most are developed from the inner 
surface, and all glands in their lowest 
permanent forms, and in the first stages 
of their development, where they arrive 
at more complicated forms, are simple 
cxea prolonged from the surface on which 
they open. Now you will observe, that 
the transition from secreting, lining, or 
investing membranes, to secreting glands, 
is quite imperceptible and gradual, and 


sometimes destined to form a part of the the most complicated glands of the high- 


system, sometimes to assist in the assimi- 
lation of foreign matter, and sometimes to 
form excretions to be discharged from the 
body. These secretions are not mere 
transudations ef materials, unchanged in 
composition, from the fluids which afford- 
ed them; they are generally altered both 
in their chemical and physical properties 
by this transmission. They are poured 
out alike by the cutaneous covering of the 
surface, and by its continuation the ali- 
mentary canal, or into the shut cavities of 
serous membranes; but it is not yet dis- 
tinctly ascertained how far the peculiari- 
ties of the various secretions are due to 
the form and texture of the membranes 
which afford them, or to the mode of dis- 
tribution of the vessels, or to nervous in- 
finence. The secerning membranes most 
frequently present a tubular form, open at 
one end and closed at the other, forming 
sacs, or follicles, or congiobate or con- 
glomerate glands, and their whole form 
and structure become more complicated 
as the fluids they produce differ more from 
the ordinary fluids of the body. 

The intestinal canal, itself a secreting 
surface, is the common sewer of the body 
into which numerous streams of secreted 
fluids are incessantly pouring from all 
sides. Most of the secretions poured into 
this canal are chylopoietic, or assist in 
the conversion of the food into chyle, to 
replenish the blood. The glands thus 


subservient to nutrition, and even to the 


| 








est animals, as the liver and the pancreas, 
scarcely merit the name of glands in their 
primitive conditions of development, and 
in the lowest tribes of animals. The duct 
of a gland is the gland itself, and it may 
be a simple undivided follicle, or it may 
be ramified to infinity, and compose a 
large conglomerate mass; but this mem- 
branous duct, with its vessels and nerves, 
appear to be alone essential to the secre- 
tions. The liver and the pancreas are 
but ducts developed from the intestine, 
and ramified to a great degree of minute- 
ness; but we cannot perceive any neces- 
sary connexion between the forms of these 
ramificatious, and the properties of the 
fluids which they produce. The mode of 
subdivision of the duct, and the mode of 
distribution of the bloodvessels and nerves, 
are peculiar in each gland, and these are 
no doubt connected with, or determine the 
peculiarities of, the secretions. The inti- 
mate structure of all glands, so far as we 
can perceive it, being thus very simple 
and very similar, the study of these organs 
relates chicfly to differences in their forms 
and products throughout the animal king- 
dom. 

As the function of digestion is the most 
important in the process of nutrition, and 
the most universal in animals, we find tne 
glands connected with this function the 
most developed in the highest animals, 
and those which we perceive first in the 
lowest, tribes. We seethe digestive ne- 











OF THE LOWER ANIMALS. 


tion effected in many of the lowest ani-| 
mals, without the aid of distinct glandular | 


apparatus to pour into the alimentary 
cavity peculiar fluids or secretions, but we 
see in all the more complex animals that 
numerous secretions are poured into that 
alimentary canal, to assist in the process 
of assimilation. Now the chylopoietic 
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part of the body for an instant, then hur- 
ried in a mass to the posterior end, or 
spread through the general cavity, and 
we often witness a large round cecum 
suddenly contract and disappear where it 
was alone, and distinctly seen, in the trans- 
parent texture, which is probably caused 
by its suddenly emptying its contents into 


gland which appears the most constant in the general cavity of the body, where 
the animal kingdom, and the most impor- | there is a constant slow revolution of all 
tant in the process of digestion, is the liver.| the granular particles. Notwithstanding 
That gland, which is so enormous and so) the extraordinary mobility of these round 
complicated in the mammalia, we find cw#ca in the general cavity, they are not 
continued downwards through all the ver-| carried round the body with the other mov- 
tebrated classes of animals, through all| ing particles in the constant circulation 
the molluscous and most of the articulated | observed in the whole abdomen when the 
classes, and even making its appearance | animalcule is at rest. 
among the animals of the last division, the| We see in some of the calcareous zoo- 
radiated or cycloneurose classes. |phytes, as the flustra, that there opens 
In the polygastric animalcules we see! from the. side of the stomach of the po- 
no part devcloped from their capacious!lypus a small cecum, which is sometimes 
alimentary canal, excepting those sacs into| seen empty, and sometimes filled with 
which their food is conveyed, that we could | opaque matter, like the stomachs of poly- 
consider as analogous toa secreting gland ;)| gastric animaleules. If this small cecal 
and if we did discover such development, | appendix, developed from the side of the 
there would be every reason from analogy stomach of the polypus, is to be regarded 
to consider that that little glandular folli-| as a glandular or secreting organ, it pre- 
cle, or chylopoietic secreting sac, first de-| sents the simplest form of the liver, as 
veloped and opening into their wide intes-| that is found to be the first gland de- 
tine, was the analogue of the human liver.| veloped from the intestine of animals. 
That conclusion we would come to from) This is the mode in which the liver be- 
observing, that in tracing downwards the| gins its development in higher animals. 
glandular organs in the animal kingdom,| Escuscnorrz ascribes this gland to the 
we gradually lose all the other glands) medusa and to the rhizostoma. The small 
before we find the liver to disappear, and, | ceca, sometimes ramified, which are seen 
therefore, the first gland which makes its| opening into the intestine of holothuri« 
appearance in ascending may be regarded | and the stomach of stellerida, are, accord- 
as a radiment of that largest, most im-|ing to Cuiase, conditions of this organ 
portant, and most constant chylopoietic| among the echinoderma, but the ends of 
gland. The numerous intestinal cxca); the intestinal ceca more probably are the 
or stomachs of these animalcules have! analogues of the liver. In the higher 
some resemblance to the hepatic caca| entozoa, as also in many of the annelides, 
developed from the sides of the intestine of this organ consists of innumerable small 
annelides. They often swallow prey ten| and short cwca, which surround closely 
times the size of their little cxca or sto-| the intestine, and open into its cavity. 
machs, and while the whole granular con-| This gland is given to the entozoa by 
tents of their capacious middle cavity are} RupoLteut and Bosanus. In the roti- 
constantly revolving in a circular manner, | ferous animals, two small glandular sacs 
backwards on the dorsal side, and for-| open by two short ducts into the masti- 
wards on the ventral side of their body,| cating cavity, surrounded with muscles, 


the little cxca retain their respective 
places. This internal cyclosis, resembling 
that of the cell of a chara, and probably 
produced by internal cilia in the intestine 
of animalcules, is very obvious in the 
common large paramecium chrysalis, 80 
that the cwca of polygastrica may also be 
analogous in function to those hepatic 
ceca of the higher helminthoid classes. 
They are sometimes driven to and fro in 


and provided with teeth. This masticat- 
ing apparatus much resembles the stomach 
of crustaceous animals, with its muscular 
strong, parietes, and contained teeth, and 
is generally withdrawn to a great extent 
within the anterior part of the body when 
food is seized. As this masticating organ per- 
forms the functions both of mouth and sto- 
mach, these two glandular sacs which open 
into it may be considered as analogous 


the great abdominal cavity of the parame-| cither to the liver, or the salivary glands, or 


cium, like loose balls in a sac, especially 
when the animalcule is struggling to force 
its body through a narrow passage. Some- 


‘gues they are all furced to the anterior 
i 





the pancreas, or to the whole of these or- 
gans. Inthe cirrhopods, the liver embraces 
the stomach with its numerous small lobes, 
and consists of innumerable ramified 
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crypte or follicles, which open by short 
and wide ducts in several parts of the 
perietes of that cavity, an affinity which 
those animals present in this organ to its 
form ahd condition in the molluscous 
classes, Numerous ceca are seen extend- 
ing from the sides of the intestine of many 
of the annelides, which sometimes enlarge 
into sacs, or ramify at their free extre- 
mities, and generally contain a yellowish- 
white matter. These small appendices 
present the most divided form of the liver 
met with in the articulated classes, in so 
far as relates to its openings into the ali- 
mentary cavity, but not as relates to its 
extent of ramification, which appears to 
be greatest in the crustacea. The biliary 
sacs are simple and undivided in the ha- 
lithea, as in the polygastrica, but ramified 
in the planariw. In the myriapods, 1s in 
insects, the biliary organs have a leagth- 
ened tubular form, and in the arachnida 
and crustacea they present a more rami- 
fied and divided form, with the component 
ceea generally composing distinct lobes. 
In the class of insects we observe the 
whole apparatus of digestion arrived ata 
high degree of complexness. We see there 
not only a biliary secreting apparatus, but 
also distinct pancreatic glands. We see sa- 
livary glands also contributing to assist in 
the process of digestion, and corresponding 
with the development of the masticating 
organs. Here the secreting organs of the 
bile are in the form of tubes, sometimes 
simple, that continue from the sides of the 
intestine, and form innumerable convolu- 
tions, filling a great part of the cavity 
of the abdomen, and returning again into 
the intestine. Those numerous convolu- 
tions of the biliary glands or the liver of 
inseets form lobular masses, which sur- 
round the alimentary canal, but which we 
can easily with a little care uncoil, and 
observe that they form a continuous tube. 
A more complex form of this gland we see 
in insects which feed upon vegetable sub- 
stances, the simplest form of the tube 
without lateral prolongations, being that 
which is most common in carnivorous in- 
seets, as in the cincindela. In those that 
feed on vegetable substances, as in this 
melolontha, we generally observe developed 
from the sides of those convoluted biliary 
tubes, innumerable very small ceca, pre- 
senting thus a very large secreting sur- 
face, with the tubes themselves for pouring 
the fluid into the alimentary canal. This 
is a character which we observe, with cer- 
tain modifications, throughout the articu- 
lated classes of animals, with articulated 
members. We observe, numerous lobes 
formed by those ceca in the crustaceous 
animals, the lobes consisting entirely of 
the eubtlivisions of those numerous biliary 
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or hepatic ducts. Here, however, in the 
crnstacea, we observe that they have ra- 
mifications very different from those which 
they present in the class of insects; that 
the trunks subdivide immediately from 
their origin, and those subdivisions 
again quickly divide into an infinity 
of smaller divisions, which all termi- 
nate by their round, shut extremitics 
on the surface of all the lobes. Those 
great trunks form the radicals of the se- 
veral lobes, and thus we observe the 
origin of this lobed appearance of the 
liver in the crustacea, and in various other 
glands of higher animals. Upon removing 
the peritoneal! covering from the surface of 
the liver in the crustacea, and floating the 
liver itself gently in water, we can per- 
ceive distinctly, separating from each other, 
the numerous small ceca that compose 
the lobes; they are filled here with a yel- 
lowish turbid secretion, which is poured 
from the small subdivisions of those ra- 
mified ducts into larger and larger trunks 
upon each side, until the whole unite 
into two trunks that open at the pyloric 
extremity of the stomach. 

In the molluscous classes of animals we 
observe that this organ also preserves con- 
stantly a proximity to the stomach, and is 
perhaps deficient only in someof the lowest 
of the tunicata. In the tunicated animals 
we observe that the pyloric extremity of 
the stomach is surrounded by distinct 
lobes, which we cannot, without cutting the 
ducts, dissect off from their contact with 
the surface of the stomach. An enlarge- 
ment of the biliary ducts, forming a gall- 
bladder, is ascribed to the sa/pa. Inthe 
ascidie and several of those more com- 
plex genera of the tunicated animals, this 
biliary secreting organ is generally di- 
vided into distinct lobes ; those lobes con- 
sist, in the same manner as in the crus- 
tacea, of the subdivisions of the hepatic 
ducts covered by the thin peritoneal mem- 
brane. Upon opening the stomach, we 
perceive the large apertures by which 
those cwca or biliary follicles open into the 
cavity of that organ ; those large openings 
are the short hepatic ducts, and this is 
precisely the structure which we see in the 
conchiferous animals. In all the mollus- 


‘cous classes of animals, the liver is ge- 


nerally of great magnitude. It is that 
gland by the secretion of which the pro- 
cess of digestion is greatly aided in these 
vegetable-consuming classes, where the 
salivary and the pancreatic glands have 
scarcely a development till we arrive at 
the higher classes of the mollusca. We 
observe that in the conchiferous animals, 
the lobes of the liver surround the pyloric 
portion of the stomach, as in the tunicata; 
and that, upon opening the stomach, the 
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large apertures are seen leading directly | single oblique valvular orifice —an orifice 
into the interior of those ramified ceca | where you observe that the duct, formed 
composing the Jobes of the liver. The) by the junction of the two hepatic ducts, 
apertures by which these short hepatic | not only enters obliquely, but has. at its 
ducts terminate in the stomach, have ge-/ entrance two thickened lateral folds, that 
nerally an oblique direction. When we serve as a valve to prevent the partially- 
open, however, the cavity of the stomach, | digested food contained in this spiral sto- 
we ean see, without dissection, the nu-| mach from passing upwards through the 
merous oblique wide lateral passages|long hepatic ducts. This is a more iso- 
leading into the subdivisions of the liver. | lated and concentrated form of the liver 
It often envelops also the turns of the than we see in any of the inferior classes. 
intestine, and probably pours its secretion| We still see, even in these molluscous 
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also into that part of the alimentary, 
cavity. 

In the gasteropods we observe the 
liver generally of great magnitude, and 
that it still opens, as in the acephalous 
mollusca, into the cavity of the stomach. 
It opens into the cavity of the stomach 
at its pyloric extremity; and we have it 
there opening close to the orifice of an- 
other little gland, a small, simple, and 
distinct glandular cecum, the obvious ru- 
diment of the pancreatic gland, the con- 
stant concomitant of the liver. The liver 
here also generally envelops a large por- 
tion of the intestine, with its numerous 
lobes, as in the conchifera. 

In the pteropods the liver presents still 
the same character. We perceive that in 


the clio, the lobes of the liver envelop 


almost the whole length of the stomach of 
that animal, those lobes sending their 
duets directly into the cavity of the sto- 
mach. In the cephalopods we observe the 
liver of great magnitude, occupying gene- 
rally the upper and dorsal part of the 
cavity of the mantle. The liver has here 


classes, very obviously the true origin and 
nature of the liver, that it is merely a 
continuation of the digestive canal, a ra- 
mified appendix, continued from the ali- 
mentary cavity, like the ceca of animal- 
jcules; but here it is become at length 
_more isolated in its form, and even pre- 
| sents a valvular structure placed at its ter- 
| mination in the alimentary canal, as we see 
in higher classes. Around these minute 
component caca of the liver, the hepatic 
arteries are minutely distributed to afford 
the materials of the bile which transudes 
from their parietes. 

In fishes we find the liver generally of a 
large size, as in the mollusca, of a very 
light colour, of a soft consistence, divided 
into numerous lobes, and abounding with 
‘an oily secretion. A part of the duet is 
developed generally into a gall-bladder 
in the class of fishes, in addition to the 
mere ceca, which we perceive to con- 
stitute the liver in the inferior classes, 
|The hepatic duct, after having received 
| the secretion of all the different minute 
ceca, here commonly forms an enlarge- 


generally a dark-brown colour, which ment in its course,—a gall-bladder, which 
results from the hue of the secretion that is seldom wanting in fishes, and is gene- 
is formed by the parietes of innumerable | rally large. At first a simple enlargement, 
ceca, which compose the entire mass of or small cecum, opening obliquely into 
the organ. We find the biliary secretion the side of the hepatic duct, enlarges, 
to have this turbid yellowish-brown colour | becomes more isolated, and has a length- 
throughout all the ceca, and throughout ened duct for itself to communicate with 
the ducts to their termination in the spiral the hepatic, and the junction of these 
or third stomach. Upon removing the outer | forms the ductus communis choledochus ; 
peritoneal covering from the liver of the| but observing the origin of the liver itself, 
sepia or the loligo, and slightly detaching and the means by which it is rendered 
the cellular tissue and vessels which con-|thus complex, we have no difficulty in 
nect the ceca together, we can easily per- perceiving the true nature and the origin 
ceive, by floating them in the water, the | of this reservoir for holding the secreted 
loose terminations of the innumerable se- | fluid until it is needed. Hence it is, that 
parate peripheral ceca, in which the biliary | in the predaceous and carnivorous animals, 
ducts ultimately terminate, when we trace | where the food is obtained often at long 
them from their trunks to their ramified | intervals, this reservoir is of great utility. 


terminations. The whole of this large 
orange-coloured mass consists only of a 
myriad of ramifications of the hepatic duct. 
At the lower and fore part of the liver two 
ducts issue, These two ducts convey the 
secretion ofall the innumerable ceca down- 
wards to near the spiral stomach, where 
they unite into a single duct. This duct 
terminates in the spiral stomach by a 





It receives the bile that is pouring down 
in such animals, by the incessant secretion 
from the minute ceca of the hepatic ducts ; 
as the circulation is going on incessantly 
through those capillary vessels, so the se- 
cretion is constantly forming. But it is 
most wanted in animals when the food is 
there to be acted upon by it, and as many 
animals feed upon vegetable substances, 
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of which there is an unceasing abundance 
on the face of the earth, those animals re- 
quire no gall-bladder or reservoir, but a 
constant direct supply of bile, and are 


not subjected to those long fastings and | 


gormandizings which the carnivorous and 


rapacious animals are subject to. Hence | 


it is, that in these carnivorous classes of 
animals, the reptiles for instance, the 


greater number of which are predaceous, | 


we find that the gall-bladder is remark- 
able for its constancy; that in other 
classes and orders of animals, where the 
disposition and habits, as relates to food, 
are very dissimilar, one genus has that 
appendix, that reservoir or cacum, the 
gall-bladder, developed, while the next 
genus, with different habits, is totally des- 
titute of such an organ. 

In the ciass of fishes we observe a great 
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the liver for the most part of great size, 
and partially divided into two lobes. This 
we find also through the different orders 
of reptiles. The structure of the organ 
here is nearly the same as that of fishes, 
and there is almost always a large gall- 
bladder, as in that class. The hepatic 
ducts that constitute the essential part of 
the liver vary much in their mode of 
ramifying in the vertebrated classes, and 
in the mode of grouping of their minute 
lobules or acini, as observed by many of 
the older anatomists, and especially by 
Matricut. The development of the liver 
has been traced by Mutver in the tad- 
pole, and observed to commence by a few 
small and simple follicles, which increase 
in number and length, and ramify to com- 
pose the large-lobed organ of the adult 
animal. In the pipa three of the original 








variety in the outward form and size of | divisions of the organ remain permanently 
this organ, which differences are of less | detached, forming three distinct and sepa- 
importance, as they merely arise from its | rate lobes. In the true reptiles, the liver 
being cleft into a greater or less number of | is more minutely subdivided into acini and 
lobes or marginal divisions. We find here, | their component follicles, the portal circu- 
however, that the internal structure of the | lation is more complete, the organ is large, 

liver, in a more important part, is becom-/and little divided externally into lobes. 
ing different. In the cephalopods a branch | The gall-bladder is seldom wanting in this 
of the aorta, as that trunk ascends behind | class, and there are commonly hepatic 
the liver to the head, comes off, and is|ducts passing directly from the liver to 
distributed on the interior of that organ—j| the duodenum, besides the duct from the 
the hepatic artery. We perceive as yet; gall-bladder. The organ is remarkably 
no trace of a portal vein. By this artery | lengthened in the ophidian reptiles, broad 
all the materials are afforded for the se-|in the chelonia, and of an intermediate 
cretion of the contents of all those small,form in the saurian animals. In the 
hepatic ceca. As we ascend, however, | ophidia the hepatic ducts alternate with 
through the fishes, we see that the blood} the separate pancreatic ducts in their 
which has been sent through the muscu-| points of entrance into the duodenum. 
lar and the digestive organs is collected | There is still a separate hepatic duct in 
by the veins, and sent again, by those} the class of birds, which passes into the 
veins accumulating into a vena porte,| duodenum above the entrance of the cys- 
through the liver. Those portal vessels) tic, and the whole product of the liver is 
are less subdivided through the liver| here poured into the intestine at a con- 
in the class of fishes than in higher ver- | siderable distance below the pyloric orifice 








tebrata; they become more and more | ofthe stomach. The secretion of this or- 


subdivided through that organ as we as- 
cend to the mammalia. It is seen by 
their trunks passing more directly through 
the substance of the liver into the hepatic 
veins, and not ramifying to infinity as in 
the mammalia and in birds. There are 
frequently hepato-cystic ducts in fishes, 
which conduct the bile directly from the 
liver into the fundus of the gall-bladder, 
as well as the usual hepatic ducts leading 
to the cystic. The bile in fishes is poured 
by the ductus communis choledochus into 
that part of the duodenum that is imme- 
diately behind the pyloric valve; it is 
poured into the intestine in close proxi- 
mity to the secretion of another glandular 
organ, which presents nearly all the dif- 
ferent phases of its development in the 
single class of fishes—the pancreas. 

In the amphibious animals we observe 


|gan, which we saw in the lowest animals 
| poured directly into the stomach, to reach 
| the food early, and to act upon it during 
the whole of its short passage through the 
body, now enters the alimentary canal at 
a distance beyond the stomach, the food 
being here acted upon by other secretions, 
and having a long course to pass through 
after leaving the stomach. The fundus of 
the gall-bladder still often receives several 
hepato-cystic ducts, as in lower classes. 
The intimate structure of the liver in the 
highest class of animals still presents an 
obvious appearance of minute ceca, form- 
ing lobules, by their grouping, when we 
examine it upon the outer surface through 
the transparent peritoneal covering, or 
even when we cut open the trunks of the 
great vessels, the vena porte, or the large 








hepatic veins. This minute lobulated ap- 
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pearance is produced, as shown by Mat-| cretion into the same point of the aliment- 
PiGHI more than a century past, by the ary canal with the biliary ducts, can 
ramifications of the hepatic duct, which | scarcely be considered as the analogue of 
here branches generally into leaf-like| any other organ than the pancreas, In 
groups of terminal follicles, seen every the loligopsis, those glands have a more 
where over the surface, and through the | ramified form than they have in the sepia 
interior of the mass. Into these minute /|or in the loligo. They have here the form 
terminal follicles and their connecting | of tufts, and those tufts shoot out, forming 
trunks the bile is transuded from the ca- | distinct lobes in that small animal ; so that 
pillaries of the previously united vena this gland has the same proximity to the 
porte and hepatic artery. But although | liver, when present in the invertebrata, as 
these follicles vary in their minuteness, | in the vertebrated classes. 

and in their mode of grouping into lobules | In the class of fishes we observe the 
or aciui, in each of the mammalia, and | pancreas to have its simplest form in the 
also in the mode of distribution of the | osseous fishes, where it has the form ge- 
bloodvessels through the mass, we still/nerally of numerous detached ceca of 
observe this largest and most complicated | considerable size, opening, by many dis- 
gland of the body to consist, in the highest | tinct orifices, into the commencement 














animals as in the lowest, merely of a 
membranous duct, or prolongation de- 
veloped from the parictes of the aliment- 
ary canal. From the chemical composi- 
tion of its products, this organ performs a 
function somewhat similar to the lungs, 
and we find it developed in animals, ge- 
nerally in the inverse ratio of their re- 
spiratory organs. 

Other important glandular organs pour 
their secretions into the alimentary canal, | 
as the pancreas and the salivary glands, | 
and these pass through nearly the same | 
varieties of form, as we have seen in the, 
liver, during their development, and pre- 
sent corresponding phases of development | 
in the permanent forms which they ex- 
hibit in the lower animals. As low as 
the class of insects, we perceive other dis- | 
tinct glandular ceca developed from the ! 
side of the intestine near to the hepatic | 
vessels. From its proximity to the liver, 
and its still rudimentary condition, the 
nature of that gland cannot be mistaken. 
lt is of a form still more rudimentary, 
still more simple, than that presented by 
the liver itself, having generally the ap- 
pearance of a small short simple cecum. 
That is a rudimentary form of the pan- 
creas which belongs to some of the ar- 


ticulated, and also of the molluscous | 


animals. 

We observe the pancreas to present in 
the gasteropods the same form. It there 
appears, as in the doris and in the 
aplysia, as a small simple cecum, with 
cellular thick parictes, pouring its secre- 
tion into the cavity of the stomach at its 
pyloric extremity, close to the openings of 
the hepatic ducts. In many ofthe cepha- 
lopods we observe, surrounding the hepa- 
tic ducts, numerous small glandular sub- 
divided or cellular follicles, that pour their 
secretion into the two hepatic ducts by 
small tubular short peduncles; those 
glands, from their communicating with 
the hepatic organs, and pouring their se- 





of the duodenum immediately beyond the 

| pyloric valve. In the frog-fish, the lophius, 
}two only of those pyloric or pancreatic 
| cwea exist, which are short and wide, one 
| a little larger than the other. These open 
‘immediately beyond the pyloric valve, and 
close to the termination of the ductus 
communis choledochus, showing obvi- 
| ously the nature of those small glandular 
ceca. In the cod, the haddock, and most 
of the osseous fishes, we observe that they 
are much more numerous, surrounding, 
| by their numbers, the whole of this portion 
of the duodenum immediately beyond that 
circular projecting internal fold of the mu- 
cous coat called the pyloric valve. Fre- 
quently, however, we can perceive that 
those ceca divide and ramify at their dis- 
tal extremity, each minute division pre- 
;senting its shut extremity around the 
exterior surface of the organ. Sometimes 
| these extreme divisions unite to form a 
few large trunks, which open bya single 
| orifice into the duodenum. That is the 
' ramified structure we observe in the pan- 
creas of the xiphias, but toa much greater 
extent. This minute subdivision of the 
jorgan is seen also in the sturgeon. This 
condition of the pancreas is an approach 
| to the more complex conglomerate form 
of the gland which you see in sharks and 
rays and other cartilaginous fishes, where 
it becomes so minutely ramified and com- 
plex as to give it the distinct conglomerate 
form. That is the form it presents in all 
the higher classes of vertebrata, in am- 
phibia, reptiles, birds, and mammalia. It 
differs in those classes chiefly in those less 
ithportant circumstances of the number 
and form of its outward divisions, which 
it manifests upon its exterior surface. 

Its trunks continue subdivided from 
their origin, so as to form detached groups 
of ramifications in the ophidian reptiles, 
coustituting distinct lobes, and each of 
those terminates in the duodenum by a 
distinct pancreatic duct, which shows you 
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that there is still a remnant in these rep- | out a copious secretion into that cavity, 
tiles of the character which this gland so and the same is the case with most of the 


ts in the class of fishes, 
where cach simple division of the organ 
opens, in the form of a separate cecum, 
into the intestine by a distinct orifice. 
Even in birds, where the pancreas is large, 
from the imperfect salivation of the food, 
there are frequently several pancreatic 
ducts arising from distinct lobes that open, 
alternately with the hepatic ducts, or above 
them, into the cavity of the duodenum. In 
the struthious birds, which come nearest 
to the mammalia, there is but one pan- 


creatic duct, as in the class of quadrupeds, | 


and there are generally three in the rapa- 


cious birds. The division of the pancreas | 


into two lobes continues perceptible 
through most of the mammalia, and these 


are seen through the peritoneal coat to be | 


composed of smaller lobules, or groups of 
minute ramified and convoluted czxca, 
which are the extreme terminations of 
the duct developed originally from the 
intestine. 

The salivary glands, so important in all 
masticating animals, commence their ca- 
reer of development as simple undivided 
minute caca, or glandular tubes, deve- 
loped from the sides of the mouth or 
cesophagus in the lowest tribes of animals; 
and as we advance to higher classes, we 
find them gradually assuming a more 
ramified and complicated structure, and 
greater dimensions, their forms and con- 
ditions still varying with the kinds of food, 
and the living habits of the animals. They 
are already assigned by TieEDEMANN to 
the holothuriz, by Cu1ase to the nereis, 
and by Branor to the leech, but they are 
often obvious in insects as two lengthened 
glandular tubes opening into the sides of 
the mouth, as shown by Dvrovr in the 
dipterous insects. They are almost en- 
tirely deficient in the toothless acephalous 
mollusca, but are found of a simple form 
and structure in the brachiopodous con- 
chifera, as the lingula and terebratula. 
They form large conglomerate and often 
lobed glands, with long ducts, in most of 
the gasteropods, and also in the cepha- 
lopods, while the pteropods and some of 
the inferior gasteropods have the salivary 
glands in the form of simple lengthened 
tubes, as they occur in insects, When in 
their most conglomerate form, as in the 
gasteropods and the cephalopods, there 
are generally distinct lobes which send out 
separate ducts to terminate in the mouth, 
and sometimes they are unsymmetrically 

on the two sides, or even entire- 
ly wanting. Fishes, which little require 
such a fluid as saliva in the mouth, have 
the place of the salivary glands supplied 
by enlarged mucous glands, which pour 


|amphibia and with many of saurian and 
‘chelonian reptiles, but they are large and 
|the salivary secretion is copious in the 
serpents. ey are very rudimentary in 
the aquatic birds, but we commonly find 
| four pairs of these glands in various condi- 
tions of development in the higher orders, 
and they present corresponding varieties 
in the class mammalia, according to the 
aquatic or terrestrial habits, or the kind 
of food of these animals. 

| 





LECTURE LIII. 


ON THE SECRETING AND LYMPHATIC 
SYSTEMS OF ANIMALS. 


| Tere are numerous glands in animals 
| destined to form important secretions from 
| the blood, though not subservient to nutri- 
tion, or more remotely connected with the 
process of assimilation, than the great chy- 
lopoietic glands, the liver, the pancreas, 
and the salivary glands, we were examin- 
ing yesterday. They still present mere 
‘membranous sacs more or less divided, 
and more or less isolated from the surface 
|on which they open. In each we observe 
a peculiar mode of distribution in the 
bloodvessels which bring the materials of 
the secretion to the gland, and in the 
nervous filaments, which, like electrical 
wires, determine the affinities by which 
the secretion is produced, and also in 
the mode and the extent of subdivi- 
sion of the membranous ceca, through 
the parietes of which the secretions 
|transude from the capillary bloodves- 
jsels. There are glands in every con- 
dition of complexness or development, 
‘even in the highest animals, from the 
| simplest isolated mucous follicles to the 
most conglomerate form of the liver and 
the salivary glands; and we find already, 
|in very low invertebrated animals, many 
| glands arrived at a most conglomerated 
| structure, but the general plan of develop- 
ment is the same in every gland, traced 
throngh all its varieties of form. The plan 
| of internal structure being thus so uniform 
throughout the whole series of these se- 
creting or glandular organs, we may con- 
sider their various forms and uses in sys- 
tematic order, as they present themselves 
in ascending through the different classes 
successively, from the polygastric animal- 
| cules to man. 

We observe no distinct glandular organs 
in the polygastric animalcules, but their 
outer su , as well as the parietes of 
their internal canal, and the parietes of 
the various stomachs or ceca, which are 
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developed like biliary follicles from the , the animals taken into that cavity to be 
sides of that capacious internal canal, no | consumed. 
doubt possessa power of secretion as well| Many of the acalepha, especially of the 


| 


as of absorption, like other membranous | minuter forms, as equoree and beroes, are 
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parts, Distinct glandular organs, however, | 
adapted solely for some particular kind of 
secretion, have not been discovered either 

in these polygastrica or in the poriferous | 
animals. In both we perceive only an 

extension of the general cutaneous and 

intestinal mucous and absorbent surfaces. 

Many of the polygastrica, and of aii the 

other radiated classes, have been observed 

to emit a bright luminous appearance when | 
irritated, which has been ascribed to the 

mucous secretion of their surface. 

Among the polypiferous animals, we 
have seen that already the liver makes 
its appearance in the flustra, as a small 
appendix or single follicle extending from 
the alimentary cavity. We observe in 
those animals the power of secreting 
from their surface, by their pouring forth | 
large quantities of earthy matter, tor the | 
most part of the carbonate of lime, with 
a little of the phosphate, mixed with a 
coagulating muco-gelatinous substance ; 
while others secrete upon their surface, or 
into their interior, a soft homogeneous 
coagulable substance, which soon hardens 
to form a skeleton ofa horny nature. We 
perceive, however, no distinct glandular 


apparatus for elaborating those maierials 
from the food which they take in. We 
observe that each species of those animals , 
develops the gemmules always from a par- 
ticular point of the body, and that they 
do not bud out indiscriminately from every 


part of the fleshy substance. We may 
consider, therefore, that the ovarium or | 
the gland for secreting ova, which is de- | 
veloped in higher classes of animals, pre- | 
sents itself here in a rudimentary state, as 
a gemmiparous point of the fleshy sub- 
stance. Many secrete colouring matter of , 
various hues, sometimes along with the 
earthy matter, as corallium, tubipora, me- 
litea, and sometimes without it, as actinie | 
and zoanthi. Some of those animals, as the , 


observed to emit a brilliant light, proba- 
bly the result of some secretion formed 
with a view to self-defence, but the par- 
ticular parts by which that luminosity is 
produced, and the nature even of that 
luminosity, are alike unknown, They are 
considered by Cuiase as produced by a 
fluid secreted on the surface. The greater 
number of those soft gelatinous animals 
secrete a substance on the surface of their 
body, and which appears to be generally 
diffused over every part of the surface, 
which is of a very poisonous and stinging 
quality. This in all probability is like« 
wise designed as a means of self-defence. 
It is remarkable for its irritating effects 
on the human skin, often exciting in- 
flamed spots or a diffused acute inflamma- 
tion over the more delicate parts of the 
skin which have been touched. Some, 
we have seen, secrete a firm cartilaginous 
internal axis, and many, as the physalie, 
secrete a gaseous fluid into a distinet sac, 
to enable them to float at the surface of 
the water. Some secrete a bright blood- 
red matter in their long tentacula, and 
the velelie are covered with a substance of 
a deep violet-blue colour. The marginal, 
cylindrical, opaque, granular bodies of 
many meduse are regarded as the liver. 

In the echinoderma we observe nume- 
rous distinct matters to be separated from 
the food by the vital processes of the ani- 
mals, but few secreting organs appropria- 
ted to their formation; the various colour- 
ing matters of the surface, the numerous 
forms of calcareous deposits, the seere- 
tions of the alimentary cavity, the copious 
mucous secretions on the surface of the 
holothurie and other naked species, the 
supposed calcifiant gland of the stellerida, 
which is a small vascular sac containing a 
thick grumous calcareous secretion. 

In the entozoa, besides the liver, the 
ovaries, and the testes, we scarcely ob- 


pennatule, have a power of producing, ap- | serve traces of any distinct glands, either 
varently by means of secretion, very bril- connected with individual nutrition or 
liant luminous appearances when they are |with generation. In the rotiferous ani- 
excited oralarmed. They secrete upon their | malcules we observe two oblong glandular 
surface, as we see also detached in floc- | sacs, which appear to open into the back 
culi from the surface and from the canals | part of the mouth by short narrow ducts. 


of porifera, a thin mucous film, which is 
frequently and periodically cast off. We 
may regard the glandular organs of these 
lowest classes as in their simplest condi- 
tion of flat smooth secreting membranes, 
which have not yet developed even crypte 
or follicles for the different kinds of pro- 
ducts. The surface of the stomach in 
the actinie produces a copious secretion, 





which appears to prove quickly fatal to 


Those organs are regarded by some as the 
pancreas, and from opening into this mus- 
cular sac, like the stomach of a crusta- 
ceous animal, they might be the rudiments 
of a liver in this class of animals, not- 
withstanding their elevated position to- 
wards the commencement of the digestive 
canal; because we see, on passing down- 
wards from man, that the great secreting 
chylopoietic organs, the liver and the pan- 
358 
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creas, ascend in to the point of the 
alimentary canal into which they pour 
their secretions. It is in the highest class 
of animals that we see those secretions 
poured into the part of the alimentary 
canal most distant from the mouth and 
from the stomach; but as we descend 
from man, these secretions approach 
nearer and nearer to the stomach, until in 
the molluscous and the articulated classes 
of animals they are actually poured into 
the stomach itself. Thus, passing still 
lower downwards in the scale, we should 
expect that those secretions formed by 
cxcea which compose the liver, should be 
poured into a situation even higher than 
the stomach itself. In those rotiferous ani- 
mals we also observe, besides the genera- 
tive glands terminating in the cloaca, nu- 
merous long and wide cxrcal appendices 
and tubular filaments extending from the 
sides of the intestine. In the cirrhopods 
we observe, besides the liver already 
largely developed, and two conglomerate 
salivary glands, and the gencrative glands, 
the secreting surface of the thin lining 
mantle which forms the calcareous matter 
of the external shells. A tongh outer 
dark epidermic layer is secreted from the 
surface ofthe peduncle of anatifx, and the 
whole surface of the mantle pours out a 
mucous secretion. 

In the anneclides, besides the liver, in 
the form of biliary follicles, and the 
salivary and generative glands, we ob- 
serve many of them to secrete a copious, 
mucus, and often a colouring matter, 
which they throw out upon the surface of 
their body, as the yellow secretion, of an 
acrid nature, from the skin of the areni- 
cola. The surface of their naked body is 
lubricated often by a thick, viscid, mu- 
cous secretion of considerable abundance, 
thrown out from distinct orifices of their 
surface. We perceive numerous distinct 
round muciparous follicles or glands, 
which pour out a copious secretion ge- 
nerally near the orifice of the organs of 
generation, as in the common earthworm. 
We have seen that many annelides se- 
crete calcareous or other matters to form 
tubes for protection. Many of those red- 
blooded worms exhibit a very brilliant 
luminous appearance, extending along 
their body towards its centre when they 
are irritated. This we perceive in many 
of the minute marine annelides; but the 
true nature of the luminosity here, as in 
many other classes of animals, is unknown; 
it is suddenly excited, and suddenly ex- 
tinguished, and appears to be subjected to 
the will of the animals. I have examined 
alive some of the minute luminous nere- 
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and have seen the flashes of bluish-white 
light which they produce, extend along 
their alimentary canal, as if covering in- 
stantaneously the whole of the straight 
and wide alimentary canal, from the head 
to the ior part of the body, with a 
vivid and fluctuating light, which is kept 
up for a longer or shorter time, and with 
more or less intensity, according to the 
irritation to which the worm has been 
subjected. 

Besides the liver, consisting of two 
tubes and two salivary vessels, in the my- 
riapods, and the testes and the ovaries 
placed on different individuals, we observe 
in the chilognatha, follicles opening by 
minute orifices along the sides near the 
haunches of the legs, which secrete an acid 
and strongly odorous fluid. In the chilo- 
poda there are poison glands placed near 
the unciform palpi; many emit a shining 
phosphorescent light, and they have seve- 
ral glandular follicles conneeted both with 
the ovaries and the testes. The ius has 
distinct urinary long vessels, which enter 
the lower part of their alimentary canal, 
at the beginning of the wide intestine. In 
insects we observe many of the secreting 
glandular organs already advanced to a 
considerable degree of development by 
their bulk, but not by their form. The 
complicated and lengthened tubular form 
of the liver we have already examined, and 
the more simple form of the pancreas and 
sahvary glands in several of those animals. 
We observe, besides these important chy- 
lopoietic viscera, numerous other distinct 
glands, and those are also generally, what- 
ever be their secretion, simple tubular 
lengthened organs, sometimes convoluted, 
which pour their secretions into the in- 
terior or upon the surface of the body. The 
testes and the ovaries are here remarkable 
for their subdivisions and outward com- 
plexness of structure. But besides those 
biliary vessels, there is often found an 
inferior pair of vessels, opening likewise 
into the intestine, and which have been 
found to secrete a suburate of potass and 
ammonia, from which they have been 
considered as urinary organs, or kidneys. 

We often observe a distinct series of 
gastric glands, like minute follicles, open- 
ing into the stomachs of insects. Many 
coleopterous insects, especially the carni- 
vorous species, present glandular vessels, 
which pour a very acrid matter into the 
rectum, and in the hymenoptera there isa 
poison gland developed in the last seg- 
ment in many species, which transmits its 
secretion through a perforated duct of 
great density and sharpness, the sting 
of these insects. We observe in the 
course of the oviduct, that there is also 





ides, and excited them in the dark, and 
in sea-water, while under the microscope, 





generally a glandular organ of a kidney 
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form, which appears to secrete a fluid to|the sting of insects. In the tarantule 
envelop the ove, as they pass through /and the spiders, as in the scolopendra, 
the united oviducts. Many of these ani- | the poison glands are situate at the sides 
mals already distinctly present a rudiment- | of the mouth, and pour their secretions 
ary state of the kidneys, consisting of a|through the perforated, sharp, curved 
lengthened, convoluted, undivided, glandu- | maxille. There are four subdivided 
lar tube, shut at its distal extremity, and | glandular follicles in the lower and back 
opening into the cloacal part of the intes- | part of the abdomen of the spiders, which 
tine. We find even in some of the species, | open by four papille in front of the anus, 
towards the lower termination of this | and which secrete the glutinous threads 
urinary tube, that there is a dilatation—a that compose the webs. These glands can 
cecal recess, forming a distinct urinary be suddenly compressed, so as to throw 
bladder. We observe the larve of many out the threads to some distance when 
of those animals, forming a secretion required. 
which (after being thrown out at first In the crustaceous animals we have 
in a liquid state, from two glands in the | seen the great magnitude, the lobed form, 
silk-worm which open below the mouth, and the almost conglomerate structure, of 
and in form of slender filaments) becomes the liver. The salivary glands, from their 
condensed and hardened by exposure to liquid clement and moist food, appear to 
the air, and gives rise to those filamentous be seldom developed here even in the 
substances in various forms, so important highest of the decapods, and the pancreas 
in the living economy of many species of is ascribed to some of the entomostracous 
articulated animals, to assist in their pro- crustacea. The genital glandular organs, 
gressive motion, to suspend their ova, to the ovaria, and the testicles, are double 
entangle their prey, or to envelop and pro- | and symmetrical, as in most of the ento- 
tect their own body while in the chrysalis moid articulated animals. Most of the 
state. Many of those animals when ex- glands we have seen so numerously de- 
cited, or when on the wing, spontaneously veloped in insects are incompatible with 
produce brilliant flashes of light. Many | the aquaticlife of the crustacea, which have 
of them which fly about in the evening, fewer secreting organs than any other en- 
in the twilight, are gifted, especially in the tomoid class. The glands of the air-breath- 
tropical climates, with the means of pro- ing entomoid classes are considered by 
ducing this brilliant phosphoric light. Srraus and others to be more simple 
Many insects emit from cutaneous follicles and isolated in their form, on account 
secretions possessing every variety of of the limited development of their cir- 
odour, as a means of protection when ir- | culating system, as in myriapods, insects, 
ritated, and often the odorous glands con-| and arachnida, and they possess a more 
tained within the body near the anus, can | conglomerate form in the annelides and 
be protruded from the body and retracted the crustacea, where the sanguiferous 
at pleasure. Some have the odorous fol-| system is more extensively distributed, 
licles near the head, on the back, oralong | because the blood in them can be more 
the joints of the trunk and legs. There! easily sent to all their minute subdivi- 
are glandular follicles on the lower part of sien. The analogies of the chylopoietic 
the abdomen of the bees, for the secretion|and intestinal glands are determined, 
of the wax in which they envelop their! under their simple forms in these classes, 
ova, and their honey is elaborated in the! chiefly by the parts of the alimentary 
digestive organs, from the juices they have | canal into which they open, the salivary 
collected from the flowers of plants. glands opening into the mouth or wsopha- 
Distinct salivary, hepatic, and urinary | gus, the hepatic, gastric, and pancreatic, 
vessels have been shown in the arachnida, | opening into or near the stomach, and the 
and we observe, besides the chylopoietic| urinary vessels near to the cloacal part of 
glands and those connected with genera- | the intestine. 
tion, that there are very often developed, In the molluscous classes we have seen 
large distinct poison glands, accompanied | the great development and the lengthened 
by instruments to inflict wounds. Those | subdivided and convoluted form of the 
poison-glands are sometimes situated at) alimentary canal, and the magnitude of 
the anterior and sometimes at the posterior | the principal chylopoietic glands, but 
extremity of the body. The last segment their liquid element and their slow move- 
of the body of the scorpion, as of many | ments little require the development of 
insects, is formed into a sharp curved |those numerous glands connected with 
sting, solid at the point, grooved at the |the organs of relation which we find in 
sides, and leading by two minute lateral |the active articulated inhabitants of the 
canals, continued from these grooves, to | land or of the air. We find no glandular 
two poison glands situate above the broad | organs developed in the tunicated animals 
base of the sting. It is not retractile like | besides the most common chylopoietic and 
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generative glands, the liver and ovaria 
but many of these animals secrete upon 
their surface a glutinous substance, which 
serves to attach particles of gravel or shells 
to the parietes of their tunic, by whict 
they are protected and concealed, and 
we observe a luminous secretion produced 
by the pyresoma, salpa, and other genera, 
as by many inferior classes. Even in the 
conchifera the salivary glands scarcely 
make their appearance, excepting in the 
dingula, among the brachiopodous genera. 
We observe the thick glandular appear- 
ance of the striated oral appendices, the 
copious secretion of calcareous matter 
from the outer surface of the mantle, and 
the mucous secretion of its interior, in 
most of the bivalvia,'and, in the more deli- 
cate shelled genera, a glandular sac at the 
base of the foot, for the production of the 
filaments of the byssus. Their pearly se- 
cretions are spherical concentric layers of 
nacreous matter, secreted around foreign 
particles by the outer surface of the man- 
tle. In the naked and in the testaceous 
gasteropods there are numerous mucous 
follicles disposed on the surface of the 
body to lubricate and protect the skin ; 
and in the pectinibranchiate tribes, we 
commouly see distinct muciparous glands 
to moisten the interior of the respiratory 
sac. Many of these animals present also 
at the bottom of this sac, or near its mar- 
gin, soft follicular glands destined to afford 
secretions of various and often lively 
colours, as the blue of the janthina, the 
yellow of the bullx, the purple of the mx 
vices. The janthina derives the materials 
of this deep blue secretion by feeding on 
the velelle, which float like it upon the 
surface of the sea. Carase has shown the 
purple secretion of the murex tritonis to 
be produced by the parietes of a glandular 
sac situate at the bottom of the respira- 
tory cavity, and communicating with that 
cavity by a small foramen. The float of 
the janthina is a secretion of a glutinous 
matter enclosing globules of air, and 
formed also by the mantle. In the ptero- 
pods as in the gasteropods the secreting 
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tection to these defenceless animals, has 
been considered as analogous ‘to the uri- 
nary excretion of the vertebrata. This 
gland has a cellular internal structure, 
thick vascular parietes, and a wide duct, 
which opens into the anal portion of the 
intestine. It is wanting in the nautilus, 
where the shell affords sufficient protec- 
tion to the animal. The surface of the 
skin is covered, in the naked cephalopods, 
with coloured spots, resembling nrnute 
vesicles of the matter of the ink gland, 
slightly diluted. These spots, situate be- 
neath the epidermis, are constantly en- 
larging or diminishing their diameter, and 
thus produce the undulating changes of 
colour we observe taking place on the 
skin of these animals. The great venous 
trunks, leading to the divided auricle, are 
covered, in these animals, with cellular 
follicles, which some have compared to 
arinary organs, others to a portal circula- 
tion. The ink of these animals is analo- 
gous to many coloured secretions of gas- 
teropods. All the glandular organs con- 
nected with digestion and with generation 
ave here presented in the most complex 
and conglomerate forms met with in the 
invertebrated classes. 

In the class of fishes the spleen first 
makes its appearance—a gland apparently 
connected with the lymphatic system. 
The spleen exists here, for the most part, 
as a single small vascular organ, appended 
to the left side of the stomach; but in 
many fishes it exists in a subdivided form, 
as we see in the sturgeon. That subdi- 
vided form of the spleen we perceive also 
among the cetacea, as in the porpoise. 
The exterior surface of fishes is lubricate: 
by a copious viscid mucous secretion, 
poured out on different parts of the body, 
from long, ramified, muciparous, sebeuta- 
neous glands. These are especially ob- 
vious and numerous on the head and sides 
of cartilaginous fishes. In many of the 
osseous fishes they are seen extending as 
a continuous tube along each side of the 
hody, to the end of the nose, and sending 
down branches along the operculum and 


organs are still almost confined to the | the lower jaw. These muciparous vessels 
. ' . . . 
most common glands connected with nu- | open from distance to distance along their 


trition and generation. 
Treviranvs have found uric acid in the 


Jaconson andj course; and they are often seen following 


the course of the lateral line on both sides 


supposed calcifiant gland of some gastero- | of the body. The gaseous contents of their 


pods and conchifera. 


Glands apparently | air-bag are generally secreted by highly 


analogous to urinary organs are seen in| vascular glandular parts of their parietes, 
many of the gasteropods, as the wmbrella,' which are obvious, generally, from their 
pleurobranchus, aplysia, doris, and several ' vascularity and their glandular thickened 

| appearance on opening the cavity of the 


other gasteropods. 


In the doris this gland opens close to/ air-sac. 


the anus, by a distinct orifice on the sur- 
face of the body. 


| 


This rudiment of the pulmonary 
organ of higher animals w@ have seen, 


The secretion formed | however, to open, and to communicate 


by the ink gland of the naked cephalo-| more and more freely with the external at- 
pods, and so importa it as a means of pro-| mosphere, in more advanced conditions 
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of its development in this class. Many 
osseous and cartilaginous fishes possess 
complicated electrical organs by which 
they are able to communicate violent 
shocks to animals which touch or approach 
them. In the gymnotus they occupy the 


inferior part of the whole caudal region of | 
the body, and are divided by numerous | 
closely approximated transverse mem- | 


branous folds, like the plates of a galvanic 


pile, with a mucous secretion interposed | 


between the layers, and largely supplied 
with nerves, as we find all the electrical 
organs of fishes. The two electrical or- 
gaus on each side are separated trom each 
other both by firm tendinous membranes, 
and by muscles, and extend tapering to the 
end of the tail. The transverse compart- 
ments are further divided by crossing 
membranes, which convert them into 
cells, the parietes of which are largely 
supplied with bloodvessels. In the éor- 
pedo these organs are placed on each side 
of the head, and are supplied with large 
nerves from the fifth and from the eighth 
pairs. These organs are possessed by 
many fishes, both of fresh water and of 
the sea. From Dr. Davy’s observations 
on the torpedo, it appears that the fre- 
quent excitement of this organ rapidly 
exhausts the influence of the ganglionic 
nerves of digestion and secretion, and ar- 
rests those processes. The spleen appears 
to be deficient in the lowest of the cartila- 
ginous fishes ; it has not been detected in 
the lampreys, and appears to be want- 
ing also in the myxene and the gastro- 
branchus. 

The muciparous glands, so largely de- 
veloped and extensively ramified on the 


body of the cartilaginous and osseous | 


fishes immediately beneath the skin, we 
find in a more divided form, pouring out 
their secretion on all parts of the surface, 
in the naked amphibia. Their orifices are 
large and conspicuous on the back of the 
land salamander. These animals are al- 
most as deficient in salivary glands as 
fishes and cetaceous animals; but the 
spleen constantly presents itself as a single 
lengthened organ on the left side and 
beneath the stomach. The thymus gland 


appears not to be developed in either of | 


these two aquatic classes of vertebrata, 


the fishes and the amphibia; and it is re- | 
| sidered by Fauricivs to be a receptacle 


markable for its deciduous character in 
the higher classes, where it appears as a 
normal part of the fwtus. The cutaneous 


secretion from the glandular follicles of | 
| separate ' glands, as we find Cowrrr’s 


the back of the toad is of an acrid and 
poisonous quality, and of an oily consist- 
ence, and very bitter taste; the glands are 
chiefly disposed on the hack part of the 
neck, and their secretion is a means of 
defence. 


The spleen is still small and 
i 
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variable in its form, and in its position, in 
the reptiles, and appears to be wanting in 
some of the serpents. The poison gland 
of the serpents occupies the situation of 
the parotid gland, below and behind the 
eye on each side, and consists of nume- 
rous lobules, each composed of many 
minute convoluted follicles, all of which 
lead toa common duct on each side of the 
upper jaw. Each of these ducts passes 
forward to the base of the perforated 
poison-fang, where it forms a wide reser- 
voir for the secretion, and is surrounded 
with muscular fibres, to compress the duct 
when required, and force the poison into 
the tooth. The cutaneous follicles of the 
gecko of India secrete a fluid which is said 
to have the same acrid and poisonous pro- 
perties as that of the toad. Some reptiles, 
as rattle-snakes and alligators, possess 
anal glands, like many carnivorous qua- 
drupeds, which secrete a strongly odorous 
substance, having the odour of musk, and 
the same structure appears to belong to 
some chelonian reptiles and to many ser- 
pents, both poisonous and innoxious. Be- 
sides these anal musk-glands, most of the 
crocodilian reptiles are known to possess 
two glandular follicles under the lower jaw, 
which secrete and pour out upen the sur- 
face of the skin a thick fluid with a similar 
odour. In some lizards, these odorous glands 
open on each side of the anus externally, 
and in most of this order of reptiles, we 
observe numerous inguinal pores for the 
discharge of a similar strongly-odorous 
secretion at the breeding season. The 
thymus gland, which first makes its ap- 
pearance in reptiles, is there a permanent 
organ, as itis alsoin some of the lower 
mammalia, the cetacea, and the rodentia. 
It is, however, a transitory organ in birds, 


‘as in most mammalia, where it makes its 


appearance late in the progress of deve- 
lopment, as it appears late in ascend- 
ing through the animal kingdom. The 
spleen is sometimes divided in birds, as 
we find it also in some fishes and cetacea. 
In most birds we observe a short glandu- 


| lar cacum opening into the middle of the 


posterior surface of the cloaca between 
and behind the openings of the two ure- 
ters. This gland opening into the cloaca 
is considered as the analogue of Cow- 
rer’s glands in mammalia, It was con- 


for the male fluid, and is denominated the 
bursa of Fasaicivs. It is sometimes 
divided so as to form the rudiments of two 


glands in quadrupeds. Most of the fea- 
|thered tribe, and especially the aquatic 
birds, exhibit on the back part of their 
| body, over the region of the coccygeal 
vertebre, two small glands, with their 
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ducts opening by tubular capilla, which | deer. The spur of the ornithorhyncus was 
secrete an oily fluid, and this oily fluid is shown by Wécads and Rvupo.pat, to 
employed by the aquatic birds to dress the transmit through its tubular canal the 
surface of the feathers, and render the | poisonous secretion of a large gland placed 
plumage impermeable to the water in in each thigh. In rodent quadrapeds 
which they reside. All the ordinary se-/there are numerous glandular follicles, 
cretions of birds, from their high tempe- | situate near the anus or near the prepuce, 
rature and their great muscular activity, | which secrete strongly odorous, sebaceous, 
are formed, expended, and reproduced with or oily fluids. Two plicated glandular 
great rapidity,—the mucous secretions of | sacs are found on each side of the genitals 
their buccal, nasal, and intestinal cavities, of the male and female beaver, which 
the scrous transudations into shut cavi- | pour out near the organ of excitement the 
ties, as the abdomen and the pericardium, | well-known fatty and resinous secretion, 
and especially the oily synovial secretions the castoreum of medicine. We have seen 
into the capsules oftheirever-movingjoints. |the lobed gastric gland of this animal, 
The fluids of the eye, the ear, the lachry- | embracing the cardiac orifice of the sto- 
mal, the Harderian, and the nasal glands, mach; and also in the wombat the same 
the wsophageal and gastric glands, and | structure is presented, which assists in the 


the secretions of the oviducts, are all ra- 
pidly produced in this most hot-blooded 
and most active of all the vertebrated 
classes. 
the highly-developed or complicated strac- 
ture of the glands themselves, which are 
comparatively simple, but on the rapid 
transmission of highly arterialized and 
heated blood through their texture, and 
the high development of the nervous sys- 
tem on which the secretions so imme- 
diately depend. 

In the aquatic mammalia, especially in 
the cetaceous animals, most of the secret- 
ing organs still preserve a very simple in- 
ternal structure, even in those first-de- 
veloped, most important, and largest 
glands appropriated to the assimilation 
of the food; but it is in the higher terres- 
trial orders in this class that we find all 
the more important glands arrived at 
their most complicated and most con- 
glomerate forms, and numerous glands of 
a simpler structure appropriated to special 
eel rege connected with their various 
iving habits. In the dolphins and nar- 
whals the salivary glands appear to be 
altogether wanting, and the spleen in 
most of these animals is divided into se- 
veral detached, small, round portions, con- 
nected only by sanguiferous and lymphatic 
vessels. The spleen is single and large 
in the ruminantia, of a lengthened equal 
form, and attached along the side of the 
paunch. Between the hoofs of most of 
the ruminating quadrupeds there is a 
tubular and siightly ramified glandular 
cavity, which pours out an oily secretion 
of a strong odour, to lubricate and protect 
the hard hoofs, and by which the car- 
nivorous quadrupeds can trace the foot- 
steps of their prey, and some of these 


animals have also odorous inguinal glands | 
opening near the mammz. The musk so | 


extensively used as an aromatic is ob- 


This appears to depend, not on | 


| digestion of their coarse food, and shows 
‘an analogy with the ventriculus succen- 
turiatus of birds. In many of the rodentia 
the shut extremity of the long cwcam-coli 
is covered with small glandular crypt, 
which open into its cavity, and similar 
rudimentary glands occur in various parts 
of their alimentary canal. Anal glands 
secreting odorous substances are also met 
with in several of the marsupialia and 
pachyderma, but they are most developed 
in the carnivorous quadrupeds, where their 
secretion is remarkable for the intensity 
of its odour in the civets, badgers, hyenas, 
and some other genera. In the elephant 
similar glands are observed in the region 
of the temples, opening on each side by a 
single small round orifice, between the 
‘eye and the ear. But notwithstanding the 
infinite diversity of form, structure, and 
position, which we observe in these se- 
creting tubular membranes forming glands 
throughout the animal kingdom, and the 
various modes in which we perceive the 
bloodvessels and the nervous filaments 
distributed on their surface, we cannot 
at present discover how far these are 
connected with the peculiar properties 
of the secretions they produce. Each of 
these complicated conglomerate forms of 
glands may almost be viewed asa new 
vascular system, like the chyliferous and 
the lymphatic, conveying fluids always in 
one direction, but that direction is from, 
and never to, the mass of the blood, being 
thus contrary to these two systems. Most 
of the products of these organs may, there- 
fore, be considered as excretions from the 
blood, but destined to serve some useful 
| purpose before they are discharged from 
the system. 


On the Lymphatic System. 


| In the lowest tribes of animals all the 


tained from two glandular secreting sacs | assimilative functions are performed by 
opening near the prepuce of the musk- i the same simple digestive sac, but as we 
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ascend in the scale the functions become sively distributed over the body in the 
more complicated in their result, and spe- class of fishes, as has been long known, 
cial organs are appropriated to each por- | still presents a very simple condition in 
tion of the Gaioplon process of nutrition. | its essential parts. Not only are the 
When the vascular system is first deve- | glands still undeveloped on these vessels, 
loped in the radiated classes, the arteries | but the valves scarcely yet make their 
are scarcely distinguishable from the veins | appearance, excepting at the openings of 
in structure or in function, and to this | the lymphatics into the veins, and the pa- 


simple plexus of ramified tubes, in which 
the can often takea retrograde course, 


are confided the functions of chylificaticn, | 


sanguification, circulation, and even ab- 
sorption. And, indeed, throughout the in- 
vertebrated classes the alscrptionof the nu- 
tritious matter from the intestine, and the 
absorption of the decayed materials from all 
parts of the body, appear still to be func- 
tions confided to the ordinary sanguife- 
rous vessels. In the highest division of 
the animal kingdom, however, we have 
already seen a distinct system of vessels 
and glands appropriated to the absorption 
of the nutritious part of the food, and to 


its conversion into chyle, or almost into | 


blood—the chyliferous system. Keeping 
pace with the chylific system in the march 
of its development, we find a distinct vas- 


cular apparatus, with accompanying glands, | 


in the vertebrated classes, destined totake 
up from every point of the body the de- 


cayed materials, and to convey them to) 


the circulating fluid, to be discharged by 
the excretions from the system. 
means the parts are enabled to grow, and 
to increase in all their proportions, and the 
vascular apparatus appropriated to this 


By this | 


rietes of the vessels appear as a simple, 
| thin, and soft tunic. They have been seen 
in almost every form of osseous and carti- 
laginous fishes, excepting in the lowest cy- 
|clostome species, as the myxine and the 
\lampreys. Their functions, like those of 
' the lacteals, appear to be performed in the 
invertebrated classes by the veins, or they 
| have not been detected in them, from the 
limpid colour of the sanguiferous fluid it- 
selt in these inferior classes. Instead of 
|the conglobate glands, which are seen on 
the lymphatics in higher classes, we ob- 
serve in the fishes only groups of convo- 
luted, or tortuous and anastomosing ves- 
sels, which thus present us with a kind of 
analysis of these higher forms of lymphatic 
glands. The few glands seen on the lym- 
phatics in the neck of the roach are re- 
garded by Mecket as the rudiment of the 
thymus, which he considers, as well as the 
| spleen, as merely a lymphatic gland. 
Mowro considered the subcutaneous 
| muciparous vessels of fishes as lymphatics 
which opened by large orifices on the sur- 
| face of the body, but he observed that the 
ordinary lymphatic glands were still want- 
jing in this class. Now you will observe, 


function of general absorption is termed the | from these numerous plates of Foumann, 
lymphatic system, from the limpid fluid | representing his injected preparations of 
these vessels convey. They have nearly | the lymphatics of various fishes, how very 
the same relation to the venous system as | extensively these vessels are spread, both 
the lacteals, and enter it at the same place, | over the superficial and the deep-seated 
through the medium of the thoracic ducts, | parts of their body. From the thinness and 
which are common to both systems. They | softness of their coats, these lymphatics 
are more extensively distributed than the | appear generally very wide and sacculated, 
lacteal vessels; they appear with them | and they present numerous constrictions 
first in the class of fishes, and their glands | of their parietes, as if from the develop- 
appear to be earlier developed than the|ment of rudimentary valves. They al- 
mesenteric. The limpid contents of these | ready cover, by their numerous plexuses, 
vessels are sometimes slightly ec ares the whole surface of the larger veins, es- 
reddish, or whitish in their colour, and | pecially when they are distended with in- 
are coagulable, and abundant in globules, | jected matter ; as we see also beautifully 
like chyle, blood, or milk. The vesscls represented in these large plates of Pa- 
conveying this fluid occur abundantly in | y1zza, representing the injected lympha- 
all the vertebrated classes, and are distri- | tics and lacteals of various reptiles. The di- 
buted over every organ, following the | rect communications of many of these lym- 


course chiefly of the large and deep-seated 
arteries and veins, and occurring over all 
the subcutaneous parts, so that they ap- 
pear to confer the property of rapid ab- 
sorption on all the mucous and serous 
membranes, and on all the other tissues 
of the body, by their quickly conveying 
the transuded matters to the circulating 
blood 


The lymphatic system, though exten- 


phatics with the branches of veins pointed 
out by FoumAnn, are ascribed entirely, by 
Panizza, to rupture of the vessels and 
transndation, not only in fishes but in all 
other classes. The large sacs and recep- 
tacles which are commonly seen on the 
injected lymphatics of fishes, are, for the 
most part, prodaced by the pressure of the 
injected matter on the thin and distensi- 
ble sides of these vessels. We commonly 
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observe two great lateral plexuses of lym-| compact layer of the or ab- 
phaties passing forwards on the trunk of} sorbents. They are always wide vessels, 
fishes, to terminate with the anterior ven- and they present a knotted or beaded ap- 
tral plexus, in the thoracic duct behind | pearance, from the constrictions caused 
the heart. Those of the head and dorsal | internally by the valves, and the dila- 
parts enter it anterior to this point. | tations of the vessels between these valves. 

The lymphatic vessels have been shown, | Pantzza has detected a pulsating sac on 
by the numerous careful injections of Pa-| the lymphatics of the posterior part of the 
N1zza, to beno less extensively distributed | trunk in the coluber flavescens, like those 
throngh every part of the body in the am- | seen in several amphibia. The lymphatics 
phibia, or the naked batrachian animals ; |are remarkably abundant on the spleen in 


and they appear to him to be here, and in 
all the higher classes, a distinct system of 
vessels, from their origin to their termi- 
nation by great trunks in the venous sys- 
tem. He considers these animals as inca- 
pable of respiring through their soft and 
naked skin; and he regards the skin as 
altogether different in its nature from mu- 
cous membranes. In these large folio 
plates he bas represented their distribu- 
tion over the body and the interior vis- 
cera of frogs and salainanders, as well as 
in serpents, lizards, crocodiles, and tor- 
toises. He discovered at Pavia, at the 
same time with Mutter at Berlin, two 
pairs of pulsating cavities on the lympha- 
tics of the trunk in these animals; and he 
has pointed out similar pulsating sacs on 
the lymphatics in reptiles and in birds. 
The pulsations of these sacs are not syn- 
chronous with those of the heart, nor 


even with each other ; and they continue 
after the heart has been dissected fron 


the body. In the frog they are seen pul- 
sating through the skin, without dissec- 
tion, the anterior pair situate above the 
broad transverse processes of the third 
cervical vertebra, and the posterior pair 
on each side of the free end of the long 
coceygeal bone, near to the sides of the 
anus. They propel the lymph into the 
neighbouring veins. 

These splendid folio plates of Bosanus 
and of Pantzza show the great extent and 
the plan of the distribution of the lym- 
phatics in the chelonian reptiles. Pa- 
n1zza has not been able, by all his injec- 
tions, to discover a single direct entrance 
of a lymphatic vessel, or of a lacteal into 
a vein, even in the lymphatic and mesen- 
teric glands, and he ascribes the commu- 


the chelonian reptiles, and in the am- 
|phibia; and Tirpemann imagined that 
jer the lacteals of the mesentery in these 
cold-blooded classes passed through the 
| spleen before entering the thoracic ducts. 
We have already seen that the lacteals 
laud the thoracic duct are very largely 
jdeveloped in the vegetable-eating che- 
jlonian reptiles, and there are generally 
|two or more ducts to convey the chyle 
}and lymph from the wide receptaculum to 
| the veins of the neck. The imperfect de- 
|velopment of the valves still allows the 
|injections to pass from the larger trunks 
|towards the branches and capillaries of 
the lymphatics in all the reptiles. In the 
class of birds the valves are more deve- 
loped, the lymphatic vessels are more nu- 
merous, andare more firm in their parietes, 
and less wide and sacculated than in the 
chelonia. They are here, as in other 
classes, seen clustered round the trunks 
of the great vessels of the extremitics 
and of the trunk. Their course is now 
}more direct, and glands have been ob- 
served on these vessels in the neck, 
though they are not yet developed on the 
lacteals of the mesentery. The lympha- 
tics from the lower extremities and pos- 
terior parts of the trunk, enter a large 
| plexus or receptacle at the origin of the 
| celiac artery, along with the lacteals from 
|the lower portion of the intestine. The 
|lymphatics from the head and auterior 
|parts of the body enter the two great 
| trunks of the thoracic ducts, to be poured 
| with the chyle into the angle between the 
}subclavian and jogular veins. As many 
|as six lymphatic glands have been ob- 
| served on each side of the neck, in some 
|of the larger predaceous birds. It is in 


nications pointed out by other observers, |the class mammalia that we find all the 
to the rupture of vessels, and the extrava- | parts of this absorbent or lymphatic sys- 
sation of the injected matters, especially |tem the most developed, and in the con- 
in the glands, where the minute lymphatic | dition the most isolated from the sangui- 
capillaries twine round and interlace with |ferous and the lacteal systems. The 


the veins. These glands are not yet deve- 
loped in the reptiles, and their place is 
supplied by the tortuous windings and 
subdivisions of the vessels themselves, as 
in the lower cold-blooded vertebrata. The 


lymphatics are here more fumerous to- 
wards the superficial parts, and form 
almost a stratum, distinct from the deeper- 
seated plexuses’ which accompany the 
great bloodvessels of the extremities and 


of the trunk. Their outer and inner coats 
are more distinct, their valves are more 
humerous, more complete, and more effec- 


injected preparations of these vessels in 
the chelonia show almost every organ of 
their body to be covered over with a 
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tive in guiding the course of the contained | their aquatic medium by a cutaneous 
lymph, and in preventing the flow of inject- | exu:latiou, as the naked surface of mol- 
ed fluids against their natural direction. | lusca is by its copious mucous secretion. 
The glands are large and numerous in the | Flocculi are discharged from the canals of 
course of these vessels, especially in the | porifera, along with the currents, which 
groin, in the axilla, and on the sides of | appear to consist of particles of foreign 
the neck. We have seen that their con- | matter, mixed with the natural excretion 
tents are conveyed, with the white opaque | from the parietes of these ramified in- 
lacteal fluid, by means ofa single thoracic | ternal absorbent passages, and similar 
duct, into the left subclavian vein. There | flocculi are observed periodically to detach 
is a separate small lymphatic duct on the | themselves, as a thin mucous or epidermic 
right side of the neck, Now the direct} excretion, from the fleshy surface of zoo- 


communication of these lymphatic vessels, 
with veins in other parts of the body, 
observed by many anatomists, has been 
always observed by Panizza to resultfrom 
rupture and extravasation. FoumMann 
imagined that in the seal all the fluid 
poured from the small intestine into the 
pancreas Ascllii was taken up only by 
veins, but it was shown, first by Rosen- 
THAL, and vhen by Rupox.ruy, that there 
are distinct lacteal vessels issuing from 
the group of glands which conveys the 
chyle to the thoracic duct, as in other ani- 
mals. Notwithstanding the fibrous coat of 
the lymphatic vessels in the mammalia, 
and the distinct pulsations in the lym- 
phatic sacs, seen in several of the lower 


vertebrated classes, no distinct contrac- | 
tions or pulsations have been detected on 
any part of the lymphatic system in the 
highest class of the animal kingdom. 


LECTURE LIV. 


ON THE EXCRETING AND TEGUMENTARY 
ORGANS. 


Tue decayed materials of animal struc- 
ture taken up by the lymphatics from all 
points of the body, are conveyed by them 
to the circulating blood, to be removed 
from the system by distinct organs, or by 
the general excreting surfaces of the body. 
But animals without lymphatics, aud even 
without bloodvessels, possess the means of 
separating from their economy the old 
materials which for a limited time have 
formed a part of their system ; and where 
those separated materials do not appear 
subservient to some useful purpose in the 
maintenance of the individual or the 
species, they are regarded as excretions. 
There can be little doubt that such ex- 
cretions are pouring incessantly, in a 
gaseous or in a fluid state, from the ex- 
terior cutaneous surface of the body, or 


| phytes, and of almost all the naked ani- 
| mals higher than them in the scale. The 
| luminous, the electrical, and the stinging 
| materials evolved by many of the inferior 
| tribes are so little connected with nutri- 
|; tion or with generation, that they are 
|nearly in the condition of excretions, as 
jalso are the numerous poisonous fiuids 
jand odorous materials formed by animals 
for self-defence, the gaseous materials 
evolved in respiration, whether by cilia, 
by branchiw, or by lungs, and the fluids 
| perspired by the skin. These excreted ma- 
| terials, like the secretions of animals, are 
but substances derived from the vital fluids, 
! and modified by their transmission through 
; membranes, follicles, or glands. 
The most important and distinct emunc- 
| tory organs, however, developedin animals, 
, are the urinary apparatus, which exert the 
| most immediate and the most extensive 
{influence over the condition of the vital 
| fluids, and which generally convey thei 
| heterogeneous and copious products into 
the cloacal or terminal part of the alimen- 
tary canal to be discharged directly from 
the system From the tubular, ramified, 
respiratory organs of the Aolothuria, opeu- 
ing into the cloacal part of the in- 
testince, and from the constant currents of 
water which thus pass to and fro through 
the anal aperture, these organs may ob- 
viously perform the functions of the two 
great emunctories of higher animals, the 
respiratory and the urinary organs. In 
many insects and arachnida we observe, 
| besides the ordinary biliary tubes, open- 
ing into the higher chylifiant portion of 
the alimentary cavity, distinct small se- 
erecting tubes or follicles, which convey 
their products into the terminal or lower 
excretory part of the intestine, and which 
| appear, therefore, to present a rudimentary 
| condition of the kidneys. These often 
| open near the anus, and they have been 
|found by several chemists to contain in 
their secretion distinct indications of uric 


| 


from the internal mucous surface of the | acid, in the class of insects. They are de- 
alimentary cavity, in all classes of animals, | scribed by Treviranus in the indus 
from the polygastrica to the mamumalia,|among the myriapods. Similar urinary 
however inappreciable those products may | or renal follicles are met with in some of 
be. The naked surface of animalcules is | the crustaccous animals. In the coleop- 
protected from the saline ingredients of | tcrous insects there is often minute 


3T 
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vesicle, like a urinary bladder, into which | those capillary uriniferous tubes is poured 
one or two renal tubes convey their se- | directly into the two longand wide ureters, 
cretions before it is poured into the wide | without forming a distinct enlargement or 
rectal part of the intestine. In several of | pelvis of the kidney, as it is termed, in 
the terrestrial and fresh-water gastero-| higher animals. This ureter extending 
pods, uric acid has been found in a dis-| along the sides of all the separate small 
tinct sac, thus serving the office of a/ lobes in each kidney, receives the urine 
kidney, and we frequently find in the from each, and pours it thus through the 
molluscous classes, excretory sacs open- | remaining part of the canal, often directly 
ing into the rectum or near the anus,| into the cloacal termination of the intes- 
or into the genital passages, such as the | tine, without forming a urinary bladder. 
inky excretion of the naked cephalapods, That terminatian of the ureters is situate 
the anal sac of the doris, and the coloured | in the most posterior part of the anal 
excretions of other genera. The urinary | opening; it is posterior to the genital or- 
bladder is developed in the articulated! gans, and the genital organs in fishes, 
classes as a mere dilatation of the duct or whether male or female, are themselves 
tube which constitutes the gland, as the posterior to the rectum. Thus the posi- 
gall-bladder is an enlargement or reser-| tion of those parts is the reverse of that 
voir of the hepatic duct conveying the se- | which they have in the mammalia, where 
cretion of the liver. |the rectum is behind, and the urinary 
openings are in front of the others, in the 
No organs are more constant in the! pelvis. Frequently, however, there is de- 
vertebrated classes than the two kidneys, | veloped in fishes a comparatively small 
and the urinary bladder is one of the most | urinary bladder, which receives the termi- 
variable and inconstant. They are gene- nations of the two ureters. This, to a small 
rally of a larger size and of a simpler | extent, allows of the accumulation of the 
structure in those animals which have a/ urine, which is discharged by an opening, 
limited extent of respiration, so that their | or a short urethral passage, at the back 
bulk iscommonly in the direct ratio of that part of the general opening of the cloacal 
of the biliary organs. In the class of fishes | or terminal part of the intestine. 
the kidneys have a simple structure anda’ Now these long-lobed kidneys of the 
lengthened form, excluded from the cavity | fishes extend often as far forwards as the 
of the peritoneum, as in higher animals, cranium, behind the heart and gills, and 
by the peritoneal coat passing over their backwards into a pelvic cavity behind the 
abdominal surface, and attaching them anus. They run so close to each other 
along the sides of the vertebral column. that they are often united together fora 
They consist of lobed organs that are part of their course on the median plane, 
closely approximated to each other on the sometimes on their anterior portion and 
median plane, like those in the highest sometimes on their posterior; but this is 
classes of animals at the first commence-| not accompanied by any communication 
ment of their development. They consist of the uriniferous tubes of the one kidney 
of ramified ureters, the branches of which | with those of the other. The anterior part 
assume various forms, producing this lobed , of the kidneys is often much enlarged by 
appearance, so constant in the class of) the development of a lateral lobe on each, 
fishes; and over those capillary ramifica- | and we find them, again, greatly increased 
tions of the uriniferous tubuli which com- | at their anterior end in the class of birds, 
se the mass of the kidneys, the blood is where the lobed form is still distinctly pre- 
distributed in a manner which differs in| served. The numerous arteries which 
the different classes of animals, giving supply these lobes come off directly from 
rise to the various textures we observe | the trunk of the aorta, or from the inter- 
in the interior of their kidneys, as in other costal arteries which come from its sides, 
glandular organs. Sometimes those uri-| and the renal veins mostly enter the vena 
niferous vessels are disposed parallel to| cava as it passes forwards between the 
each other ; sometimes they are more ra-| lobes of the kidneys. The kidneys are 
mified, convoluted, and subdivided, form-| smaller and shorter in the cartilaginous 
ing that lobed appearance which we ob-| fishes, like those of chelonian and most 
serve to be permanently retained in all the | other reptiles, and the ureters enter with 
lower classes of vertebrated animals, and | the vasa deferentia into a common short 
which is found in the first condition of the | urethral passage. The kidneys, like other 
kidneys in the highest classes. The kid-| glands, consisting of ramified tubes which 
neys are larger in fishes than in any other | assume a conglomerate form, at first ap- 
class, perhaps from their aquatic medium, | pear as simple tubes running along the 
and the quantity of fluids constantly taken | back part of the abdomen, from the sides 
with their food. of which short and simple tubuli are de- 
In fishes, the urine which is formed in| veloped, and these become at length so 
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IN THE CLASSES 


subdivided, long, and tortuous, as to pre- 
sent in the adult state this uniform, soft, 
pulpy, and lobed mass. 

In the amphibious animals, the kidneys 
havea less lobed and a less lengthened form 
than in the osseous fishes, and the urinary 
bladder is of great size. We observe it 
in the frogs, salamanders, and some others 
of those amphibious animals, to be par- 
tially divided by a bifurcation, at its upper 
part, into two portions, and the bladder is 
here constant, as in the chelonian rep- 
tiles, in its appearance. It receives the 
ureters, conveying the urine from the 
lobed and still lengthened kidneys, and 
which are contained high in the dorsal 
part of the abdomen,—the ordinary po- 
sition of the kidneys, in all the inferior 
or oviparous classes of vertebrata in their 
adult state, and in the mammalia them- 
selves at an early period of their exist- 
ence. They begin in the amphibia, as in 
fishes, by being long slender tubes, extend- 
ing along the sides of the vertebral column; 
and from these the little lateral tubuli bud 
out in the larva or tadpole state, as you 
observe represented in these magnified 
views of Mutter. They are also more 
closely approximated to each other along 
the vertebral column, in the larva state, 
than in the adult condition of the frogs ; 
and they retain a more lengthened form 
in the perennibranchiate amphibia, as we 
see also in fishes. Even in the tritons they , 
have been observed to retain, to a compa- 
ratively late period of growth, their futal 
or primitive form, which is more quickly 
changed in the frogs and toads. It would 
appear, from the observations of MuLvEr, 
that the shut extremities of the little short 
lateral tubuli are distinctly perceptible in 
the embryo, in the soft homogeneous cel- 
lular tissue of the kidneys, before the 
ureters themselves are yet developed ; that 
the tubuli lengthen by the extension of 
their necks, and that these organs are 
thus developed, like most others, from the 
periphery towards the centre. 


In the reptiles we observe a greater 
variety in the form and structure of the 
urinary organs, and especially in the pre- 
sence or absence of the urinary bladder. 
In the serpents, as you observe by the 
kidneys before you of the boa constrictor, 
they have a remarkably regular, length- 
ened, subdivided, and lobed form, con- 
sisting of a long series of flat imbricated 
transverse lobes, that appear compressed 
between each other from before backwards. 
They are separate, like so many small kid- 
neys pressed close to each other, each of 
which pours its secretion into the common 
ureter of the same side, without forming 
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largement, and without calices, such as 
we see develo in the more concen- 
trated forms of the kidneys in the mam- 
malia. They partake of the lengthened 
form so remarkable in almost all the 
organs of serpents. The left kidney is 
placed farther backwards than the right, 
while in the other reptiles they are both 
placed in the same transverse plane of the 
body. They are here more completely 
surrounded with peritoneum, and sus- 
pended freely, to allow of greater mo- 
tion of the vertebral column with safety, 
where there is no sacrum. Each lobe is 
like a distinct kidney, and its numerous, 
small, tortuous, uriniferous tubuli, open by 
a common duct into the ureter, which 
follows, as usual, the inner margin of all 
the lobes ; so that each lobe consists of a 
mass of very fine tortuous ramified tubes, 
arising from a common wide and short 
duct. The ureters open separately into 
the back part of the cloaca, as we com- 
monly see in those fishes, saurian reptiles, 
and birds, which have no bladder deve- 
loped. These minute tortuous tubuli pre- 
serve the same size and diameter through- 
out almost the whole substance of each 
lobe, and the same confused tortuous di- 
verging course, so that there is not that 
distinction of cortical and medullary por- 
tion of the kidneys which we find so re- 
markable in a section of these organs in 
the mammalia. 


In the saurian reptiles we commonly 
find the kidneys farther backwards in the 
pelvic region, and there is frequently a 
urinary bladder, but in the crocodiles and 
some others there is none; and in them, 
as in birds, we find that the two ureters 
terminate at a distance from each other 
in the back part of the general cloaca. 
And even where there is a urinary blad- 
der in the saurian reptiles, the ureters 
do not terminate directly in its cavity 
as they do in most mammalia, but sepa- 
rately at its neck in the cloaca, as we 
see in amphibia and chelonia. These large 
bladders appear to contain the whole 
of the allantois which has not extended 
from the umbilicus, as it does in higher 
tribes of animals, where a great part or 
the whole of it becomes obliterated in the 
urachus. In the crocodiles the kidneys 
{are more lobed and more coniplicated in- 
ternally than in the lizards. They appear 
externally more like those of the serpents, 
| but the uriniferous tubuli do not form 
tortuous groups arising from single ducts; 


|they here diverge from a central wide 


duct in each lobe, and run parallel to each 
other to the periphery of the lobe, so that 
a section of a lobe appears, like a leaf, 


a distinct wide membranous pelvic en- | with parallel rays diverging to the margin 


3T2 
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from a central vessel or duct. To com-| deed is itself only a development of the 
pose these lobes the ureters divide into | cloacal part of the intestine. Now the 
numerous trunks, which pass along the| want of a urinary bladder in birds has 
axis of the lobes, and subdivide, in a pin- | been ascribed to the extent of obliteration 
nate manner, into minute parallel tubuli, | of the allantois and urachus, which are 
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which extend to the circumference. 


In the chelonian reptiles the urinary 
bladder is of greater sive than in any other 
class, and accords with their limited cuta- 
neous Ogee The kidneys them- 
selves have a more concentrated and a 
shorter form, and appear less distinctly 
subdivided into lobes than in the inferior 
vertebrata; they assume more the con- 
voluted form, on the surface, which they 
present in the crocodiles, which indicate 
the limits of the tortuous lobes of which 
they are here composed. The tubuli 
uriniferi are more tortuous than in the 
crocodile. The cartilaginous fishes, as 
the rays and sharks, already present, out- 
wardly, the concentrated and undivided 
form which we perceive in a greater de- 
gree in these chelonian reptiles. The 
ureters in the chelonia convey the urine 
into a very large urinary bladder; gene- 
rally it is partially divided into two, and 
sometimes into three, lobes at its upper 
part. Like the respiratory allantois of 


the fetus of higher classes, it is a great 
development from the cloacal part of the 


intestine, and although the ureters do not 
terminate directly in it, uric acid is found 
in its viscid contents, as in the large uri- 
nary bladder of the batrachian animals. 


In the class of birds the kidneys are 


| continued from the cloaca. The struthious 
| birds present not only the most distinct 
| bladder, but also the most concentrated 
| form of the kidneys, by the close approxi- 
'mation and union of all their lobes. The 
| surface of the kidneys in birds, when mi- 
nutely observed, presents a convoluted 
appearance, from the meandering distri- 
_ bution of the small lobules, formed by the 
‘shut ends of all the uriniferous tabes. 
| These organs appear in the embryo as 
|a soft, transparent, almost homogeneous, 
| mass, in which the convoluted and foli- 
| ated texture is gradually evolved, and the 
extremities of the uriniferous tubes which 
|compose the lobules become perceptible ; 
| but these organs are preceded in their 
| development by two other follicular glands, 
|the ducts of which end likewise in the 
ureters—the corpora Wolfiana ot Ratuxe. 
These corpora Wolffiana, composed sim- 
ply of transversely-disposed tortuous folli- 
| cles, are already large before the develop- 
ment of the kidneys, and afterwards gra- 
dually diminish in size; they are con- 
sidered as more connected with the evo- 
lution of the genital than the urinary or- 
| gens, in the classes where they are ob- 
|served. The minute uriniferous tubes, 
| directed in a pinnate manner to the sur- 
face of the lobules of the kidneys, produce 
perceptibie interlobular spaces, which are 
occupied, as in other glands, with the ca- 





still constantly and deeply divided into} pillary bloodvessels, and the minute san- 
nnmerous lobes of considerable size, which | guineous vesicles are seen on those ves- 
are lodged in the deep cavities that are! sels in the interior of the organ, as in the 
seen along the sides of the interior of the| kidneys of mammalia. 

sacrum. In each kidney the upper lobe 


is more detached, and is large, compared! In the class of mammiferous animals, 


with the rest, and it receives a distinct 
renal artery from the aorta, each of the 
smaller lobes receiving twigs, as they de- 
scend, from the femoral artery, or from 
the large sacra media. The secretion col- 
lected from all those irregular large sepa- 
rate lobes is conveyed to the posterior and 
lateral part of the cloaca, into which the 
two ureters open, by two projecting pa- 
pille, and thus the urine, containing a 
large proportion of urca, is directly mixed 
with all other excrementitious matter con- 
veyed into the cloaca. The openings of 
the ureters here preserve the same situa- 
tion as they have in the reptiles. But 
in the ostrich, which makes so near an 
approach to the class of quadrupeds, the 
ureters terminate at the lower margin of a 
greatly enlarged cloacal cavity, which al- 
lows the secretion to accumulate, and 
serves the purpose of a bladder, which in- 


| we observe that the cetacea, and many of 
the inferior herbivorous tribes, exhibit a 
lower condition than most of the carni- 
vora in the development and concentra- 
| tion of the kidneys; this is indicated by 
the lobed appearance which it preserves 
in them through life. This lobed condi- 
‘tion of the orgen is seen also in the 
comparatively slow-moving plantigrade 
carnivorous quadrupeds, as you observe in 
these kidneys of the bear and of the bad- 
| ger, belonging to thatorder. The same is 
found in the amphibious mammalia and 
/ many of the pachyderma, and in the otter. 
| Each kidney consists only of four lobes in 
|the elephant. The kidneys in those infe- 
rior animals retain their embryo condi- 
tion, their subdivided form of lobes, 
through life,—that primitive form which 
you have seen permanently retained also 
in birds, reptiles, amphibia, and fishes. 
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But ‘the higher animals belonging to 
this class, you observe the kidneys early 
to become more concentrated in their de- 
velopment, by the junction of all those 
lobes into a single compact organ, which 
almost always presents, internally, an ap- | 

¢ of a cortical and medullary por- | 
tion, produced by the straight course of 
the minute uriniferous tubes in the cen- 
tral part, and their tortuous course in the 
exterior portion. This intimate structure 
is seen not only in each of the separate 
lobes of the kidney in the human fictus, 
but in the component lobes also of the 
adult lobulated forms of the kidneys of 
inferior quadrupeds. The number of pa- 
pillz and of infundibula varies as much as 
the number of lobes ; but the laws of the 
remarkable differences in the form of this 
organ are not yet distinctly perceived, nor 
are those which regulate the striking dif- 
ferences which present themselves in the 
extent of development of the cortical and 
medullary portion of the organ. The little 
transverse layers of glandular follicles 
composing the corpora Wolfliana, appear 
before those of the kidneys in quadrupeds, 
as in birds and reptiles. The kidneys ap- 
pear at first as a congeries of tortuous fol- 
licles, radiating to the periphery, of a 
round gelatinous soft mass, and terminat- 
ing around the exterior surface of the 
organs, in small pyriform sacs, like the 
vesicular terminations of the bronchial 
tubes in the lungs. These terminal ve- 
ticles diminish and disappear as the tubuli 
lengthen and become convoluted or tortu- 
ous and interwoven. The tubuli in the 
central part become more straight and 
parallel, and grouped into fasciculi, which 
compose the medullary part of the organ, 
while the tortuous interwoven peripheral 
parts of the tubuli form the cortical por- 
tion of the kidney. These groups of pa- 
rallel tubuli meet at their open extremi- 
ties and terminate in the papille, which 
are surrounded by calices, opening gene- 
rally into a common wider receptacle, or 
pelvis, from which the ureter commences. 
The course and the termination of the 
ureters, and the general form of the 
urinary bladder, present few varieties ot 
interest in this class, and for the most 
part they accord with the disposition o: 
those parts in the human body. Th: 
urinary bladder, like the alimentary cavity 
is more capacious in the herbivorous tribe: 
of quadrupeds than in those which feed on 
animal sabstances. Thus we observe that 
there is great uniformity of plan, and a 
gradual development and increasing com- 
plexness, in the structnre of these common 
emmnetory organs, as in almost every 
other organic system, ag we ascend in 





the scale of animals. 


Of the Tegumentary Organs. 

The body of animals being thus an ag- 
gregate of various complicated and deli- 
cate machinery, is more or less protected 
from the surrounding elements by some 
form of exterior integuments. In the 
higher animals, besides the dense scales, 
hairs, spines, feathers, and other parts 
which form the most exterior of the tegu- 
mentary organs, we find exuded from 
the highly vascular and delicate sur- 
face of the true skin, a thin layer of 
rete mucosum and an exterior epidermis, 
which are unorganized, like the shells of 
inferior tribes of animals. But although 
we find those tegumentary substances 
occurring so generally over the soft and 
delicate surface of the bodies of the high- 
est animals, they do not alike exist over 
the whole of the superior tribes. In the 
lowest animals the simple cellular tissue 
of the body appears not to have yet ex- 
creted upon its surface any distinct and 
separate unorganized extra-vascular layer 
analogous tothe epidermis. It appears as 
if the cellular tissue in immediate contact 
with the surrounding elements had merely 
assumed a more dense texture, or was 
more compact and more highly organized 
than in the interior of the body, A part ana- 
logous to a true skin is thus formed, which, 
like mucous surfaces, exudes a soft mucous 
secretion, but not the consistent varnish 
forming the ordinary scaly epidermis. This 
appears to be the case with the cutancons 
covering of several of the inferior classes, 
as the polygastrica, the poriferous animals, 
the zoophytes. the acalepha, and even 
higher classes. We cannot trace a distinct 
skin or cuticle as a separate membranous 
layer on the delicate surface of the hydra, 
or onthe naked polypi or fleshy parts of 
other zoophytes. In the acalepha, where 
the primary cellular tissue still composes 
so large a portion of the body, and where 
so few organs yet appear to existin the 
interior of this tissue, even in a rudimen- 
tary state, we cannot separate from the 
surface a distinct epidermis, nor even a 
distinct membranous cutis. It appears 
that the cellular tissue composing the 
greater part of the body is there, as in 
inferior classes, merely more firmly and 
more densely organized in its texture, and 
nore capable of resisting the influence of 
the external medium in which those ani- 
mals reside. We might imagine, upon 
looking at the dense calcified covering of 
nost of the echinoderma, that an envelop- 
ing crust was analogous to an epidermis 
or arete mucosum; but upon examining 
che growth and nature of those shells, and 
heir surface in the living state, we per- 
ceive that they are rather enclosed beneath 
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the surface of the fleshy substance, being | deposit. You are not to regard this, how- 
covered with a living organized delicate | ever, as the only proper epidermis of the 
integument, which secretes in layers the | animal’s body. There is a thin epidermic 
calcareous matter which we have already | covering over the surface of the true skin 
considered as forming their skeleton. The | of the animal, contained in the interior of 
spines themselves are covered externally | the shells, and what we look upon as the 
with this delicate living membrane that | covering of the dense shell is an exuda- 
secretes internally the calcareous matter, | tion, perfectly unorganized, which is depo- 
and externally a soft mucous fluid, as in| sited by the exterior secreting mucous 
animals which have no shelly coverings to | surface of the mantle itself. This exterior 
protect their interior, or to support their! glutinous epidermic exudation you can 
organs of motion. distinctly perceive is also formed by suc- 

it is in the articulated classes of animals | cessive deposits, like the shell ; it is not a 
that we find the distinct development of a | substance here, nor in the vertebrated ani- 
completely external epidermic covering| mals, which is growing by its own vital 
which appears to be entirely extra-vas-| properties, and spreading continually over 
cular, exterior to the surface of the true! the surface of the shell, and keeping pace 


skin, and enveloping in its substance the | 
calcareous matter of the shell, when that | 
glutinous varnish is strengthened by that | 
secretion. We do not perceive this on the 
surface of the softest helminthoid ani- 
mals, but many of them exude it in large 
quantity, to mix with the earthy particles 
of their solid covering, as we see in those 
which inhabit tubes. 

In the myriapods this superficial dense 
cutaneous exudation has assumed such a 
form that the animal cannot protrude 
the soft parts of its body from the solid 
tubes that are thus formed. Those dense 
calcified parts are covered with a thin 
film, which is the first layer exuded from 
the surface of the true skin; beneath that 
is the colouring matter, and beneath this 
again is the denser chitine, generally, in 
the articulated classes of animals, conso- 
lidated by the phosphate of lime. The 
epidermis in those articulated animals 
is distinctly developed; and we may re- 
gard the whole of the superficial thin 
film we find covering the colouring matter 
in the crustaceous animals, and in the other 
articulated classes with articulated mem- 
bers, as analogous to the epidermis. The 
colouring matter itself is beneath this first 
exuded unorganized film, and beneath that 
colouring matter again is the calcareous | 
matter. These are in contact, during the 
greater part of life, with the true skin of 
the animals into which the muscular fibres 
are inserted. Thus you perceive, that 
what we have already seen to be the ske- 
leton of those animals occupies a part of 
the body beneath the epidermis, and ana- 
logous to the position of the rete muco- 
sum in mayg—the chief seat of colour in 
the animal kingdom. 

In the molluscous classes of animals | 
we observe that there is generally per- 
ceptible a thin epidermic layer, like a! 
varnish, that covers the exterior surface, | 


| or low, of such growth and extension. 


with the increasing growth of the shell. 
This exterior varnish has no means 
within itself, in any class of animals, high 
In 
some cases it is continuous with the edges 
of the successive layers of the shell itself ; 
in others it appears to be an exudation, 
first deposited by the surface of the 
mantle, and extended for some length ; 
afterwards the colouring, mixed with the 
calcareous matters, are deposited beneath 
its surface. In this case, and in succes- 
sive layers, the epidermis thus grows with 
the shell, and precisely in the same 
manner. This, therefore, you perceive, is 
a substance less capable of increasing in 
its dimensions than that epidermic cover- 
ing which immediately envelops the deli- 
cate soft skin of those molluscous animals. 
When the epidermis, from its exceeding 
thinness and softness, is thus capable of 
being expanded along with the growth of 
the body, and of being constantly pre- 
served in contact with the surface of the 
true skin, the dried and hard coverings 
in contact with the skin of the entomoid 
classes are not capable of thus expanding 
with the growth of the soft parts, and 
are, therefore, periodically cast and re- 
newed. The copious mucous secretion 
from the skin of molluscous animals pre- 
serves their epidermis soft, and capable of 
expansion and of growth, by addition of 
new matter, where it is not hardened by 
calcareous particles. 

Covering the surface of the body in the 
naked cephalopods, we observe a very thin, 
transparent, colourless, and soft epidermis. 
Beneath the surface of this epidermis, and 
exterior to the true skin, consequently in 
the situation of the rete mucosum, are 
situate the remarkable coloured spots, so 
constantly varying their diameter, which 
appear to be a coloured fluid, confined to 
small depressed flat vesicles, capable of 


not only of the calcareous matter of the | greatly enlarging and contracting, even on 
shell, but of the colouring substance dis- | parts of the skin removed from the body, 
posed upon the surface of the calcareous | and, by their opacity, and their variable di- 
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mensions producing the clouded colouring ; through the pellucid scales, and this is 
which we see, as a means of conceal-| most brilliant at their season of love. 
ment, in the living state, constantly and | The imbricated scales which cover their 
rapidly passing and repassing over the | surface, are strengthened, like the bones, 
surface of their body, especially when | with phosphate of lime, and grow by suc- 
they are touched or irritated in any | cessive layers, added by the corium in 
way on the sensible surface of their skin. | which they are fixed. 

Thus, in the invertebrated tribes, not only| From the necessity for free respiration 
is the highly organized vascular and sen-| by the surface of the body in the am- 
sible skin distinctly formed, and its coa- | phibia, the surface is destitute of scales, 
gulable exudation the epidermis ; but we the corium is highly sensitive and vascu- 
observe between these an extraordinary lar, and the epidermis is very thin. The 
development of the pigmentum accom- | cuticle is exuviable, and cast apparently 
panying the calcareous exudation of the with great rapidity and frequency. It ap- 
skeleton. This pigment in the inver- pears to be thrown off in the frog almost 


tebrated animals is generally most de- 
veloped, and most varied in its hues, on 
the side of the body most exposed to the 
light, as on the upper side of the wings of 
insects, and of bivalved shells that are fixed 
at the bottom of the water; and we see the 
same law in most of the coloured super- 
ficial parts of vertebrata. We see horny or 
albuminous exudations, formed in large 
quantity in the poriferous and polypi- 
ferous classes, and these assuming the 
forms of hairs, and sete, and cirrhii, in the 
helminthoid classes, as in the transverse 
bands of shining hairs in the hAalithea, 
the tufts of sete in the annelides, and the 
downy surface of larvz, of crustacea, and 
of other articulata, which grow from their 
base like the hairs of mammalia. We 
see this filamentous form assumed by 
the epidermic covering of many con- 
chifera, and in the byssus secreted by 
the same animals. Before these tegumen- 
tary parts become distinct layers or or- 
gans, we find the cuticle, the vascular and 
sensitive corium, and even the subcu- 
taneous muscular fibres, blended together, 
to form an irritable, sensitive, and often 
coriaceous, contractile, general integu- 
ment, which possesses all their proper- 
ties. 

In the vertebrated classes, the tegumen- 
tary organs are closely related in their 
forms to the ordinary temperature of the 
body, and the density of the element in | 
which the animals reside. The warm- | 


|every month, when the animal is watched 


in a state of confinement. 

The delicate true skin possesses a 
tough fibrous elastic texture and a high 
degree of sensibility, and it is provided 
with numerous minute pores, from which 


|a copious secretion is thrown out, to lu- 


bricate and protect the surface of the 
animal. The bloodvessels are extensively 
thrown over the superficial portion of this 
remarkably loose and free integument, and 
effect a respiration of the circulating fluids, 
which, during hibernation, is often theonly 
respiratory organ which is in action. This 
cutaneous respiration has lately been de- 
nied by Panizza. 

There is a beautiful disposition of 
colours over the surface of those epidermic 
developments, in the class of reptiles, cou- 
nected with their living habits, and which 
is perceived only when we know their 
living history. The transparent mottled 
hues we see in those large flat sessile epi- 
dermic scales in the turtles, correspond 
with the dark and varied colours present- 
ed by the marine plants upon which those 
animals rest and feed at the bottom of the 
sea; so that it isa means of concealing 
and protecting those animals. Other che- 


| lonia, again, inhabiting the land, are of a 


dark and almost black hue ; these are found 


| concealed among the growing shrubs, and 


resemble the surface of the ground upon 
which they reside, or in which they burrow. 
The rough tuberculated surface of 


blooded classes are covered with slow con- | many of the saurian reptiles, such as the 
ductors of caloric, in order to preserve | alligators, the crocodiles, and the gavials, 
the high temperature of their blood; but | composed of large ossified sessile plates, 
the cold-blooded classes are indifferent to | resembles the decayed bark of trees in its 
the conducting power of their exterior | colour, and even its longitudinally grooved 
covering. In the fishes, there is a thick, | and carinated form, so that it is a means 
soft, gelatinous, and sensitive skin, inti- | of protecting those animals, and a means of 
mately attached to their muscular system, | concealment, by which they are the better 
and which is especially strong where the | enabled to secure and overtake their prey. 
superficial scales are small or wanting. |The beautiful colours of serpents, and of 


The cuticle is, nearly, as in the soft naked 
molluscous species, like a thin mucous 
layer; and, by its periodical shedding, the 
lively colours of the rete mucosum, are 
allowed to shine with more intensity 


the lizard tribes, correspond often with 
the colours of the trees, the branches, the 
flowers, or the leaves, among which they 
are most frequently found, and among 
which they obtain their prey. 
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In the class of birds, the corium is thin, | in a hollow cylindrical form, and they shoot 
vascular, and connected slightly with the | at first like tufts of hairs from the surface of 
subjacent muscles; the rete mucosum is | the skin. Theirlateral parallel flat fibresde- 
colourless, and the epidermis thin, dry,! velop with their flat surfaces applied close 
and scaly, from the high temperature | to each other, and are hooked together by 
of the surface; the scales and hairs of! their fimbriated curved margins, so as to 
other classes are here in form of feathers,! present a compact surface to strike the 
which vary remarkably in their exterior|air. The parts of these feathers are 
appearance, their colours, forms, magni-| formed in membranous capsules, and gra- 
tude, and every other character. In the| dually protruded from the skin as they 
arctic birds we see a great development of | are developed, their bulbs, like the bones, 
that soft, compact, and downy form of the | being at first filled with a liquid, which is 
plumage, which in most of the southern | at length absorbed, to give place for the 
birds is but imperfectly developed, and is| admission of air to lighten and harden 


here beneath the larger feathers, and next 
to the surface of the skin. These form a 
compact dense covering next the surface | 
of the body, which is one of the slowest 
conductors of caloric, and keeps in the 
great heat in the interior, preventing the 
abstraction of the internal heat by the cold- 
ness ofthe exterior medium. The feathers 
of birds are but hairs developed to that form 
in consequence of the high temperature and 
vascularity of the surface, and the extent 
of the cutancous respiration. In that class 
of animals it is highly developed, both to 
serve as an integuinent to keep in thei 

high temperature, and in consequence of 
their aerial life, and the velocity of their 
motions required in the attenuated me- 
dium. It is also developed as an organ of 
progressive motion of great lightness and 
density, as we see in the quill-feathers of 
the wings and of the tail. The colours 
even which the feathers present are inte- 
resting in a zoological point of view. In 

the arctic regions, covered with snows and 
ice duriug the greater part of the year, 
most of the birds that frequent those cold 
regions have a white and uniform colour. 

By this they resemble the white snow 

around them, and are concealed both from 
theic foes and from the living prey upon 
which they are to subsist. As we advance 
to more temperate climates, the colours 
increase in number, in varicty, and in in- 
tensity; yet not, however, presenting 
those brilliant hues of the plumage that 

are developed as we advance to hotter 
latitudes. The metallic lustre is at length 

gradually introduced along with the more 
brilliant and lively colours of the plumage ; 
and as we approach to tropical climes, 
we find that the birds rival the insects 
and the flowers, that display as manifold 
and beautiful colours all around. Thus 
we see the surface of the humming birds, 
the parrots, the birds of paradise, and} 
many others, covered as with precious) 


these tubular horny instruments of flight. 
Their source of nourishment is ultimately 
cut off, their connexion with the skin be- 
comes absorbed, their colours fade, and 
they are cast and renewed like the hairs 
of quadrupeds. 

All the tegumentary organs are most 
distinct from cach other in the class mam- 
malia, as are all the other systems of their 
economy. The true skin presents every 
intermediate condition between the thick 
covering of the rhinoceros and the hip- 
popotamus, and the delicate covering of 
the human body. The rete mucosum is 
most obvious where its colour is deepest, 
as in the dark varieties of our species; and 
the exterior cuticle varies not only in 
every species, but in every different part 
of the same body, according to the pres- 
sure or friction to which it is to be ex- 
posed. Like the feathers of birds, the hairs 
grow from a membranous sheath beneath 
the skin, and are nourished also by a pulp. 
Their extremity is protruded as its struc- 
ture becomes perfected within, and, as in 
the feathers, the exposed part is cxtra- 
vascular, insensible, and incapable itself 
of growth or reproduction; but a fresh 
portion is continually protruding as the 
exterior is worn away; and we observe 
the sane mode of growth in the nails and 
claws, formed between folds of the skin, 
and in the agglutinated hairs which come 
pose the horns of the rhinoceros, and in 
the permanent herns and the hoofs of 
quadrupeds, and all the other epidermic 
developments which protect the surface 
of their body. The distribution of colours 
on the fleece of quadrupeds, and its den- 
sity and compactness, obey the same laws 
as are observed in the plumage of birds, 
and the tegumentary ergans of most of 
the inferior tribes. The white fleeces of the 


larctic-fox and the polar-bear, and the 


alpine-hare, are best saited to their habits 
and their habitats; and the same is the 





yvems, and with lustres that rival the po-| case with the dark covering of subterra- 
lished surface of the precious mctals. Now| nean moles, or of nocturnal animals, as 
these light tubular instruments of motion| bats and rats and mice, The reddisii- 


have their solid horny matter disposed, asin | brown fleeces of lions and pumas, and cara- 
the long bones of quadrupeds, for strength, | cals and tigers, and most of the feline tribe, 
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resemble the decayed leaves, or the light | those of the parent, and out of an indefi- 
of the setting sun, or the sandy plains on | nite serics of such generations, and of in- 
which they lie in watch for their prey. 1|dividuals as nearly resembling them, we 
have found the spotted skin and the spot-|frame our organic species, and ascribe 
ted fleece already obvious in the axis-deer|them to nature. All forms of matter ap- 
dissected from the uterus. The metallic! pear to have a capability and a tendency 
lustre, so rare in quadrupeds, is splendid | to become organized, as all organic forms 
in the chrysochlovis. The hairs of quad-| tend to higher stages of development, and 
rupeds ave deciduous, like the plumage of | chemical analysis shows the highest as 
birds; when their growth is completed and | well as the lowest forms of organic beings 
terminated, their bulb and their pulp are, to consist of a complicated aggregate of 
absorbed, their colour fades, they shrink , mineral gases and liquids and solids. These 
and fall from the skin. jorganized aggregates once formed from 
Such are the forms of the tegumentary | their clements, all possess alike the means 
organs appropriated to the different classes | of transmitting their forms by generation, 
of animals, and such are the various sys-| which is effected by the separation of a 
tems of organs which are assigned to ani-| portion of their substance, when their own 
mals for their individual nutrition, and to| development is completed. But although 
establish their relations with surrounding this function is the most universal in or- 
nature. | ganized beings, and often requires a com- 
| plicated system of organs for its perform- 
jance, we observe the lowest tribes of ani- 
|inals to possess the means of continning 
— . | their rece without a trace of distinct gene- 
LECTURE LY. |rative organs. In the ho Nema, ani- 
ON THE GENERATIVE SYSTEM IN THE ™alcules we commonly observe the sim- 
RADIATED OR CYCLO-NEUROSE plest mode of generation, where the parent 
CLASSES. | body spontaneously divides, and cach por- 
Tue organs of nutrition and of relation, | tion assumes the form of the entire ani- 
which we have been hitherto considering, mal. This fissiparous mode of gencration 
enable the individuals of species, for a! gradually leads to the gemmiparous, which 
limited time, to live, to grow, and to fec!;|is common to most of the higher radiated 
bat while myriads of individuals appear | classcs, and in which distinct portions are 
and disappear, like passing shadows in| developed from the body of the parent, 
rapid succession, the species, or the typi-| which become detached, and assume the 
cal forms of groups of animals, are still; entire form. In most of the higher classes, 
prolonged on the earth. The species, from the radiata to the mammalia, the 
however, like the individuals which com-| generation is oviparous, where the germs 
pose them, have also their limits of dura-| before their evolution are detached from 
tion. The life of animals exhibits a con-|the parent body, surrounded with mem- 
tinued scries of changes, which occupy | branes, and enclosed in a sac of nutritious 
so short a period, that we can generally | matter provided for their development in 
trace their entire order of succession, and the embryo state. In the viviparous main- 
perceive the whole chain of their meta-! maliathe ovum is carly hatched within the 
morphoses. But the metamorphoses of | body, and the embryo advances to a higher 
species proceed so slowly with regard to! stage of devclopment, by again becoming 
us, that we can neither perceive their ori- | organically connected with the parent, be- 
yin, their maturity, nor their decay, and | fore it is finally detached to assume an in- 
we ascribe to them a kind of perpetuity |dependent existence. All these forms, 
on the earth. A slight inspection of the! however, are but different stages of the 
organic relicts deposited in the crust of | development of the embryo before its final 
the globe, shows that the forms of species, ! separation from the parent, and they seve- 
and the whole zoology of our planet, have rally accord with the condition of the or- 
been constantly changing, and that the zation of the parent body, and with 
organic kingdoms, like the surface they| the situation it occupies in the scale of 
inhabit, have been gradually devcloped | beings. 
from a simpler state to their present con-| In the most dissimilar forms of poly- 
dition, These slow changes are regulated! s2stric animalcules, the fissiparous modc 
by the laws which preserve individual) of generation is distinctly perceived, and 
forms, and check the transtuission, by|it often takes place in species which are 


generation, of modifications suddenly is | ilso capable of producing by the deve- 











ta 


duced. - Although no animal can exactly|}lopment and separation of gemmules. 
produce its like, the progeny are so nearly | The division of the body most frequently 
such, that, for all the purposes of science, takes place ina transverse direction, often 
we regard their forma as identical with|in a longitudinal, and in some species we 
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observe the body to divide at one time 
transversely, and at another in a longi- 
tudinal direction. They divide only when 
they have attained their mature dimen- 
sions, and with greater quickness and fre- 
uency the more they are nourished. 
en the division is about to take place 

in a transverse direction, the whole body 
lengthens, a transparency is observed 
across the middle, as if by the preparatory 
division of the stomach and parts within ; 
and at length an indentation or contrac- 
tion is perceived at each end of the trans- 
verse transparent line. The contraction 
extending inwards around the middle of 
the body, the animal appears as if com- 
posed of two smaller individuals of the 
same form, united end to end. The point of 
attachment continues to diminish till the 
two distinctly formed though smaller ani- 
malcules become detached, and no dis- 
tinction of form or size can 
ceived between them. Before their final 


be per-| 
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gemmules are developed from the inter- 
nal surface, and escape by an vor 
from the parent sac, when they e 
free, and have attained the condition of 
structure necessary for their independent 
existence. We can often perceive genera- 
tion within generation in these animals, 
by looking through their t 
parietes. e vorticelle, kerone, other 
genera, are observed sometimes to produce 
small gemmules from the exterior surface 
of one end of their body, the anterior in 
the kerona, and the posterior in the vor- 
ticella, and these gemmules, gradually 
increasing in size, and acquiring the form 
of the parent, become detached from its 
body and assume an independent exist- 
ence. Baker, GLeicnen, EXRENBERG, 
and others, consider the polygastric ani- 
malcules as capable also of a true ovipa- 
rous mode of generation, and you will ob- 
serve in these figures of Enrenspere the 
| kolpoda cucullus represented as in the act 





separation I have several times observed | of expelling from the anal orifice a mass 
both kolpodz and trichoda moving rapidly | of ova enveloped in a fine reticulate sub- 
to and fro through the most crowded part|stance. Where individuals of known 
of the fluid, and among the loose particles | species are seen with dimensions smaller 
of mucous or other matters lying at the | than those commonly produced by the fis- 
bottom, as if they sought to aid their se- | siparous or the gemmiparous modes of 
paration by impinging against the sur-| generation, that distinguished naturalist 
rounding objects. This is the common| considers them as having been developed 
mode of generation in the (richoda,| or hatched from ova, as we see the young 

ses, 


cyclidium, kolpoda, kerona, enchelys, and | developed in rotifera and higher c 
all the simpler monadine forms of animal-|and he regards the minutely granulated 
cules, Several of the kolpode and frichode , appearance of the interior parictes which 
however, are observed at times to expand | we perceive in the kolpoda, paramecium, 
transversely, and to divide in a longitu-|and other large animalcules, as produced 


dinal direction, by the same process which| by their reticulate ovaria distributed 
at other times they exhibit in a transverse | around that part of the body. Some of 
direction. The division in a longitudinal | the larger animalcules have Seen kept 
direction proceeds generally from one ex- | isolated for five or six days without di- 
tremity of the body to the other, some- | viding or producing in any other way, and 
times from the posterior and sometimes | then have divided twice or thrice in one 
from the anterior extremity, to the opposite | night. From the rapidity of the succes- 
end. The vorticelle are observed to divide | sive divisions of the body observed in the 
in this longitudinal direction, from before | polygastrica, it is computed that one in- 
backwards; their bell-shaped body expands | dividual in seven consecutive days might 


transversely, their doubly-ciliated circu- 
lar free extremity divides into two, the 
division extends through the body to the 
peduncle, and the bell-shaped portions, 
when completed, escape from their base, 
leaving the peduncle to perish. This fis- 
siparous generation, common in animal- 
cules, was considered by Lamarck and 
others to be incompatible with the exist- 
ence of internal organs, and was employed 
as an argument in favour of their inter- 
nal homogeneous composition, and their 
nourishment by superficial absorption. 
Many of the polygastrica are capable of 
a gemmiparous mode of generation, and 
the reproductive gemmules are sometimes 
developed internally, and sometimes on 
their outer surface. In the volvor, the 


produce a million by this mode of gene- 
ration alone—a fertility surpassing that 
of all other known organized beings. 

The poriferous animals present an 
internal gemmiparous mode of generation 
in all the species in which this function 
has been examined. The gemmules are 
developed in the deeper parts of the 
renchymatous or soft cellular substance of 
the body, between the parietes of the in- 
ternal canals. In the species of our own 
coasts, the gemmules make their appear- 
ance in the earlier part of the winter, 
when the cellular or gelatinous matter is 
also most abundant throughout the whole 
animal. These reproductive bodies at first 
appear as minute opaque yellow points 





irregularly distributed in groups at a dis- 
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tance from the porous and absorbent sur- 
face of the ody. As their development 
proceeds, they increase in number, they 
become larger, more opaque, more con- 
sistent, of a livelier yellow colour, and 
from being minute round points, they as- 
sume a more regular ovate form. In 
about two months after they are first per- 
ceptible, the greater part of the gemmules 
have completed their ovate form; they 
are detached from their connexion with 
the cellular tissue of the parent animal, 
and they are quite perceptible to the 


naked eye, being about the fifth ofa line in| 


length, and the tenth of a line in breadth. 
These ovate portions of the gelatinous 
substance of the parent are ciliated over 
their whole surface, excepting over their 
posterior tapering extremity, and when 
we examine them, before teir maturity, 
in sections of the animal, we observe them 
attached, by this tapering unciliated por- 
tion, to the internal parictes of the deeper 
canals, while their ciliated portidn is free. 
Those little reproductive bodies, at first of 
a round form, more pellucid, and almost 
gelatinous in their texture, assume gra- 
dually this consistence and ovate shape as 
they advance to maturity, and they are 


seen to communicate with the interior of 


the canals that ramify through the body. 
They are seen protruding from the gela- 
tinous parietes of those internal canals 
into their interior cavity, and upon direct- 
ing the microscope to their wider rounded 


surface, which is free, that exterior sur-! 


face of the still undetached gemmules is 
seen to be covered over with cilia that are 
in constant rapid vibration. Thus these 
gemmules assist in their own separation 
and final expulsion from the parent, as in 
zoophytes. The rapid action of those 


cilia tends to pull them from the surface, | 


to lengthen their form, to aerate and de- 
velop their structure, and to disengage 
themselves altogether; the streams that 
are constantly rushing in through the 
pores, and out from the vents, carry away 
from the interior and from the surface of 
the parent, the reproductive gemmules 
destined to continue the race. The soft 
gelatinous moving gemmules of the pori- 
fera, when newly detached from the 
body, are found, in the common halina 
panicea of our coasts, to contain already 
siliceous spicula developed within their 
interior. They continue, after their ex- 
pulsion, to move to and fro in the water 
by the rapid vibrations of their cilia for 
a limited time, when they at length fix 
themselves in the position best suited for 
their future development, and which is 
peculiar to each species ; some, with pro- 
minent papille, growing best upon a per- 
pendic or an inclined surface, some, 
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‘without papilla, upon the under surface of 
oblique or overhanging rocks; and some, 
with delicate branches, hanging from the 
lower surface of an inclined plane. The 
whole surface of the body in those repro- 
ductive gemmules is not, as in those of 
zoophytes, covered over with vibratile 
cilia; it is covered with cilia over all the 
anterior part to about one-third from the 
tapering posterior extremity; and in 
watching them beginning to fix on watch 
glasses, under the microscope, we find 
that a part of the unciliated surface first 
touches and fixes on the watch-glass, 
‘when the whole of the gemmule spreads 
itself out on the glass, and grows in the 
form of a flat motionless film. When it 
is thus fixed by its tapering extremity, and 
beginning to spread out, the cilia are still 
observed continuing for a short time to 
vibrate, and they now clear away by their 
rapid action the particles of loose or float- 
ing dust at the bottom of the glass, on the 
surface upon which they have to spread 
and to grow. When they have spread out 
into a flat extended transparent film, we 
can see the gradual appearance of newly- 
formed spicula, both in the central cellu- 
lar tissue of the body, and in the more 
transparent homogeneous margin of the 
growing animal. Those spicula appear 
suddenly in their places, at once fully 
formed, and are not at first seen as small 
fibres that increase by the gradual addi- 
tion of matter around their circumference 
—those minute crystalline spicula that 
form the skeletons of most of the porife- 
rous animals. Those crystalline bodies 
have a definite arrangement in the deve- 
loping body, which is not perceptible at 
first, when they are few and isolated; but 
| when the pores make their appearance, 
and the fecal orifices become visible on 
| the surface, all manifest a perfect harmony 
| of arrangement ; all that at first appeared 
| to be thrown zig-zag in confusion through 
|the gelatinous growing membrane, at 
length manifest great symmetry and me- 
'thod in their distribution, with relation to 
j= pores, canals, and orifices. The gem- 
mules, while free and swimming by the 
spontaneous movements of their cilia, ap- 
pear to be sensitive to light, as they are 
observed to accumulate and fix chiefly on 
the dark or shaded parts of the vessels in 
which they are placed, and they are pro- 
bably guided by the influence of light to 
the most proper situation for the different 
species to adhere to and to grow. They 
present no external aperture nor internal 
cavities while they are in this free condi- 
tion of infusoria, their motions are equal, 
smooth, and gliding through the water, 
and they appear to be conscious of each 
other’s presence, when they approach 
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near to each other in swimming, as they |young and the parent pulled in different 
are sometimes observed in such circum-|directions, and thus the two were torn 
stances to arrest their course and to swim |asunder; the little one continued its mo- 
for a short time round each other. They | tions, and was now compelled to provide 
appear, by their constant gliding motions, | for itself. We observe thus, frequently, 
to seek for a suitable place for their fa-| several generations of those little hydrx 
ture development ; but we cannot detect, | all united together, and forming a ramified 
nor even conceive, those mysterious laws/| fleshy aggregate of simple hydra, like 
by which their movements are so wisely | ramified vorticelle. This simple mode of 
regulated. | external gemmiparous generation is found 

The zoophytes, like the porifera, are | to take place in the hydra, whether you 
gemmiparous animals, but they present a} turn it outside in, or leave it with its sur- 
great variety of distinct forms of this| faces in their ordinary position. Ifyou turn 
mode of generation. They present no_/ it outside in, when the animal is thus in- 
distinction of sex, they are all productive, | verted, the digestive becomes the genera- 
all female, like the other radiated classes, | tive surface, and what was before the ge- 
and like all the so-named hermaphrodite | nerative surface now becomes the diges- 
invertebrata. Some develop the gem-|tive. These remarkable properties show 
mules externally, in others they are pro-|the extreme simplicity of the whole or- 
duced within the body of the parent; but| ganization, where all portions of those 
whether the reproductive bodies are de-| animals possess the same properties, and 
veloped on the surface or in the interior, | ave capable of exhibiting the same vital 
they are still sac-less portions, or naked! phenomena. You can almost mince to 
embryos, detached from the parent, in a/ atoms this simple digestive sac, composing 
condition capable of gradually assuming | the hydra, without destroying its vital pro- 
its form, or after they have already ac- | perties, and its remarkable powers of re- 
quired it. The simplest external form of| production. In the actinia the gemmules 
gemmiparous generation is presented to us | are developed within the body, and I have 
in the common fresh-water polype or | often dissected them out, completely form- 
Aydra, which abounds in our stagnant! ed, from the body of the small actinia rufa. 
ponds, and in similar situations in most} They were almost colourless and transpa- 
parts of the globe. That isolated polypus, | rent, and had four or five tentacula already 


or simple digestive sac, with a variable 
number of prehensile arms extended from 
around the orifice, shoots out little buds 
from the middle of its exterior surface. 
Those minute fleshy buds extend, and at 
length form the same kind of hollow sac, 
and from around its margin small arms 
begin to bud out; and so a distinct new 
being, like the parent body, is developed, 
aud remains for a limited time in con-| 
nexiou with the surface. Sometimes this 
bud is detached in the undeveloped condi- 
tion of a round globule in the Aydra. The 
animal is also capable of dividing its body 
transversely into two beings, like the fissi- 
parous polygastrica. The newly-developed 
generation of external buds will sumetimes 
be observed to develop a second generation 
from their surface, before they themselves 
are detached, as we see developed within 
the body of the volvox among the anirmal- 
cules. I have observed the little Aydra 
tear itself from the parent body while in a 
glass of fresh water. The parent animal 
attached to the side was moving towards 
the lighted side of the vessel—thcir accus- 
tomed movement—one of the young al- 
ready developed, and still attached to th 

surface of the parent, fixed its little mouth 
to the surface of the glass, the parent body 
continuing on its march, by fixing alter- 
nately its caudal and its oral disk, like a 





leech creeping on the same surface; the 


developed. 

A more complex form of gemmiparous 
generation is scen in those ramified horny 
tubular zoophytes, where the fleshy sub- 
stance of the animal is contained in the 
interior of the horny texture, as in sertula- 
ria, plumularie, campanularix. At certain 
determinate points of the body, different 
but constant in each species, we observe, 
gradually protruded and developed ina 
soft condition, small and variously formed 
gemmiferous vesicles. In campanularia the 
gemmules are developed in capsules with- 
in the usual vesicles. Those vesicles some- 
times come out from the axille or points 
of junction of the branches, and some- 
times they are developed in the course of 
the branches, along with the cells of the 
polypi. They are at first soft, transparent, 
thin, and short sacs, with their horny ex- 
terior not yet consolidated ; and a softer 
internal membrane, lining the whole, is 
filled with a thin colourless gelatinous 
substance which communicates with the 
fleshy part of the body. In the interior, 
at the bottom of this gemmiferous vesicle, 
the soft transparent cellular tissue soon 
assumes a more condensed appearance, 
and something is seen to be developing 
from that part of the vesicle next to the 
general fleshy portion of the animal from 
which it is always developed. 

This organized portion at the bottom of 





IN THE ZOOPHYTES, 


the vesicle extends upwards, carrying with | 
it a narrow portion, like a chord, into the 
middle of the interior of the vesicle, and_ 
then the little gelatinous gemmules ap- 
pear to be connected with the base of the | 
vesicle by fleshy chords, called by Mr. 

Exi1s umbilical chords. This connexion 
they keep up with the fleshy substance 
occupying the interior of all the ramifica- 
tions until they are fully developed, uatil 
they have acquired their entire form, and 
have their minute vibratile cilia developed 
upon their surface ; then the connexion is 
absorbed and lost, the fleshy substance 
composing the umbilical chords disap- 
pears, the gemmules, arrived at maturity, 
now move freely, by their vibratile cilia, in 
the interior of the vesicles, and the vesi- 
cle itself undergoes a change by which it 
is prepared for their escape. We observe 
that by the rapid and spontaneous action 
of the little vibratile cilia disposed 
around the surface of the reproductive 
gemmules, that they are prepared, by their 
own locomotive powers, to escape from 
the vesicle without the aid of any peri- 
staltic or other motion from that capsule, 
which such a dense horny texture could 
not produce. The birth of these gem- 
mules is their own act, and not the act of 
the parent; it is a beautiful provision in 
the inert bodies of zoophytes, which could 
not assist in the expulsion of the gem- 
mules. 

You observe that the capsule which 
contains the gemmules is closed at the 
free extremity by a transparent cover- 
ing or operculum, which at length drops 
off, as iu the oviferous capsules of gastero- 
pods, and the poses’ left freely open to 
the ingress of the water when the gem- 
mules are matured; thcy feel the new 
stimulus of the external element, they are 
excited to more lively actions, their tex- 
ture is condensed, they become perfected 
for their future motions, they escape from 
the vesicle, and swim avout freely in the 
water by the rapid motions of their cilia, 
for a time ; then they fix and develop, lik« 
the gemwmules which have escape: from 
the orifices of porifera. The ovilerous ve- 
sicle thus deprived of all its original con- 
tents, sometimes develops a polypus, but 
generally it is absorbed at its base, its con- 
nexion with the parent zoophyte is dis- 
solved, it falls off, und leaves nota trace be- 
hind. So that those vesicles, like the seeds 
of plants, are deciduous parts, which here 
ae their appearance at stated seasons of 


the year, generally in the spring on our 
coasts, and their forms are so different in 
the different species, that they afford 
useful zoological characters for their de- 
termination. 

The gemmules are minute, round, soft, 


dal, or some other shape. 
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jand highly organized ciliated gelatinous 
‘bodies i in these tubular keratophytes. They 
move slowly to and fro, like animalcules, 


|with, apparently, the design of sentient 


beings. They are here hig ghly irritable ; 
if they touch a particle of sand, or a fibre 
'of any substance in their way, their bodies 
suddenly contract into a pyriform, or ovoi- 
I speak now of 
the irritability of the swimming gemmules 
of the tubular polypifera; that pheno- 
menon has not been witnessed in the cili- 
ated gemmules of any poriferous animal. 
Those ciliated free gemmules thus swim- 
ming about with their highly-irritable 
bodies, cha: iging frequently their form, 
contracting it in various directions as they 

glide along, continue their vibrations for a 
short time, until by some unknown means 
they are made conscious that they arc 


, touching a surface suited for their attach- 


ment; they are in the best position 
for fixing, and then they fix their bodies ; 
they spread out in form of a flat and thin 
layer of cellular tissue, which has usually 
transparent thin margins, and the more 
opaque portion of the cellular tissue is 
seen in the interior of the spreading body. 
This continues to spread out as a thin film 
ot irregular form over the surface of the 
watch-glass in which it is allowed to grow, 
and in those horny tubular species of zoo- 
phytes which are permanently fixed by a 
spreading ramiiied root, as these sertu- 
laria and plamularie, we observe that cer- 
tain arrangements are taking place, of the 
particles in the interior of this thin gela- 
tinous film that is spreading over the sur- 
face of the glass. Certain parts of the 
growing gemmule are soon perceived to 
have greater opacity than others, and 
those opaque parts, towards the centre of 
this spreading gelatinous substance, as- 
suming a radiating form, the whole of the 
reproductive gemmule extends out at those 
parts of the margin where those ralii ap- 
pear to shoot out, and, consequently, the 
transparent homegencous part which al- 
ways bounds the exterior surface of the 
more opaque, continues outwards over the 
extending radii. In course of time we 
perceive distinctly that those more opaque 
and granular parts constitute the cellular 
internal living fleshy substance of the 
rays, and that the rays themselves are 
covered with a transparent, homogeneous, 
soft substance, that becomes condensed 
into the horny external tubular sheath. 
Watching carefully the development of 
the central fleshy part, and looking at it 
in an oblique direction, we can see that 
there is a slight central elevation where 
all the rays meet, that there is something 
like the stem of the zoophyte beginning 
to shoot up from the centre of these ratr. 
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ating roots, and by holding it in an ob- 
lique direction, we can see that that stem 
is shooting higher and higher from the 
centre of those first-formed rays which 
constitute the roots, and that thus the 
roots, or parts of attachment in place of 
the polypi, are the first-formed parts 
which these spontaneously-moving free 
reproductive gemmules produce, after they 
have fixed and begun to develop; then the 
stem, then the branches, last of all the 
cells, and, in the bottom part of these cells, 
the polypi, are at length developed. So 
that the polypus, which Mr. Evxis ima- 
gined to be the first-formed part of these 
zoophytes, appears to be the last. 

We observe nearly the same phenomena 
in watching the development of the gem- 
mules in very different kinds of zoophytes. 
In the Austra, which are cellular flexible 
membrano-calcareous zoophytes, the gem- 


mules are developed in the interior of the | 


same cells in which the polypi are lodged, 
and the polypi give place to them as they 
develop. The polypi themselves being 
thus forced to hecome deciduous, the gem- 
mules occupy their place, develop, and 
escape, when mature, from the apertures 
of the cells, by the rapid movement of 
their cilia, showing that those polypi, 
which are here periodically deciduous, are 
not so essential to the existence or deve- 
lopment of those animals as it was at one 
time conceived they were. Watching the 
reproductive gemmales of the flustra, we 
see their vibratile cilia, their spontan@eus 
motions, their fixing at length, and spread- 
ing like a gelatinous film, as in the other 
zoophytes. In the interior of the fixed 
and growing gemmule, we observe the 
white opaqne calcareous particles, assum- 
ing gradually a form which presents the 
exact shape or outlines of a cell for a 
future polypus. From this single first- 
formed cell, we perceive, in the spreading 
gelatinous film which embraces its small 
opaque rays, extending from the outer mar- 
gin, forwards and backwards, that those 
shooting calcareous rays in the spreading 
gemmule are parts of the adjoining cells 
of the flustra. At the bottom of the first- 
formed cell, an organization of a different 
kind is now commencing. The thin 
transparent cellular tissue is about to pro- 
duce a rudimentary polypus. That po- 
lypus is still contained in a distinct small 
closed sac, with a transparent fluid around 
it at the bottom of the first cell. 
there is no aperture in the membranous 
sac, nor in the enveloping cell. The first- 
formed cell could not, therefore, in these 
flustre, and closely-allied zoophytes, be 
considered as developed or growing by 
the aid of a polypus, which is itself yet 
only in an embryo condition, enveloped 


As yet | 
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in a membranous shut sac, and has no 
egress from its cell to seek for food, even 
if it were organized to a condition fit to 
seize it. This first polypus of the flustra 
gradually assumes all its parts ; it becomes 
larger ; its tentacula, and its anterior and 
posterior fibres of attachment to its cell, 
are developed. The little thin transparent 
membranous sac which encloses it ex- 
tends upwards, and is found to line the 
whole internal parietes of the cell. An 
aperture is at length formed at the upper 
part of the cell, and then the polypus is 
sufficiently organized to extend itself from 
the aperture, and exert its little arms in 
creating currents for respiration and for 
food, by the rapid vibration of the cilia 
disposed along their sides. So that you 
observe here again, in a very different 
form of zoophyte, that the most inert 
parts are those which are the first result 
of the development of the gemmule, and 
not the polypus, which is the last part to 
be developed. 

In some, and indeed in most of the 
higher forms of corticiferous and solid 
calcareous zoophytes, the gemmules pass 
through the bodies of their large and 
complicated polypi. We observe the same 
in this lobularia digitata, where we find 
eight clusters of small white round bo- 
dies making their appearance at the base of 
each of the polypi in the autumn. Those 
little round bodies, or gemmules, become 
gradually more white and opaque as they 
enlarge. At length they assume an orange 
colour, then they become redder, and, when 
fully grown, have a deep and bright-red 
colour. They successively detach them- 
selves from the little white groups with 
which they were originally connected by 
filaments or umbilical chords. They escape 
thus into the body of the polypus, below its 
stomach. At the back part of the polypus, 
behind this open stomach, they are seen 
to be perfectly free, and to move and 
change their relative positions by the 
rapid vibrations of extremely minate cilia 
that cover their outer deep red surface. 
When the polypus is fully expanded, so as 
to enjoy the tranquil sea, there is a free 
passage of water through the stomach, 
from the mouth to the posterior extremity 
of the polypus, by the rapid vibration of 
the oral cilia, those of the tentacula not 
being vibratile. The sea water has free 
ingress through the stomach to the gem- 
mules; the gemmules feel its influence, 
and advance; and as they approach the 
open posterior part of the stomach, they 
appear stimulated with new energy; they 
seek to enjoy that new stimulus; the 
aperture of the stomach behind seizes 


| them; their cilia and all their motions 
are now for a time atanend. They are 
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conveyed through this open sac of the 
stomach, and, as we see also in actiniz, 
escape by the mouth. Then their cilia 


granular group in the cestum, placed at 
the end of the mesentery, and in the 
velella they pass out by little white tubes 


commence again, and they move to and| between the tentacula. In the four 


fro until they obtain a p to fix and 
develop, as in other species. 
early the same structure and phe- 


nomena were observed by CavoLrni, in 


the madrepores, in the caryophyllia, and | 


this appears to be common to most of the 
larger solid calcareous zoophytes; but 
Cavo.int considered their gemmules as 
escaping by marginal openings between 
the tentacula of the polypi. In the pen- 


natula and virgularia we observe gemmules | 
which pass through the same phases of | 
development in acquiring consistence, opa- | 


city, magnitude, colour, sphericity, free- 
dom from attachment to the parent, and a 
ciliated surface to carry them through the 
bodies of the polypi, and, for a limited 
time, through the waters of the sea. 

The lively-coloured internal bodies, of 
various hues, which we observe in the 
summer and autumn, shining through the 
transparent central parts of the acalepha, 
while they glide smoothly through the 
still seas, are closely allied in all their 
known properties and phenomena to the 
reproductive gemmules of zoophytes, and 
not to the ova of higher classes. They 
are minute round portions of the gelati- 
nous substance of the parent which has no 
trace of sex, or means of impregnating 
ova; they present bright colours when 
mature, like the gemmules of inferior 
classes, being sometimes yellow, or orange- 
coloured, ©r purple, or bright red; and 
they have been long known to possess 
spontaneous motion when separated from 
the body in the cyanea aurita, as mentioned 
by Rosentaart. I have observed the 
same spontaneous motions in those of the 
common rhyzostomes of our coasts; and 
in the bright-red spherical gemmules dis- 
charged from a minute eguorea of the 
Thames, I could perceive not only the slow 
gliding spontaneous motions, but through 
the microscope I could also detect a finely 
ciliated zone in rapid action around their 
circumference. The two clusters of gem- 
mules have the same bright-red colour, 
extending along the sides of the intestine 
in this deroe pileus, which contrast beau- 
tifully with the blue transparent texture 
of the animal. Those ovate gemmules 
are suspended in ramified groups from 
beneath the air-vesicle of the physalia, as 
we see them develo around the free 
margin of the mantle in several meduse. 
Magnified views of these ovate gemmules 
of the pAysalia you observe in these recent 
plates of Oxrers, representing the va- 
rious organs of that interesting animal. 
According to Cutase they form a single 


| lively coloured reddish-brown gemmiferous 
| clustres developed from the partitions be- 


tween the respiratory and the digestive 


| cavities of the rhizostoma Cuvieri, Evsen- 


HARDT observed that the minute com- 
ponent fusiform bodies, which he regarded 
as obviously connected with generation, 
possessed distinct spontaneous motion, 
both before and after they had severally 
detached themselves from their peduncles. 
He considered these small generative 
bodies as capsules filled with a fine gre- 
nular or cellular matter, and has figured 
them as such. When Cavotint first ob- 
served the spontaneous movements of the 
gemmules of zoophytes after they had es- 
caped from their open vesicies he consi- 
dered them, and described them, and figured 
them as capsules singularly animated, and 
filled with minute generative globules, 
which escaped by the bursting of the 
capsules; but he soon afterwards cor- 
rected his mistake on finding that these 
supposed gemmiferous capsules, endowed 
with spontaneous motion, are the gem- 
mules themselves. 

In the echinoderma we find a more 
obvious and a more complex structure of 
the generative system, but still presenting 
no distinction of sex, all produce alike. 
In the asterias we observe in each of the 
radiating divisions of the body, whatever 
be their number, two ramified, glandular 
and highly vascular sacs, attached to the 
upper surface of the skin, that produce, at 
the commencement of the winter season, 
little round bodies that are discharged by 
small orifices around the mouth or en- 
trance to the stomach. In the echinus 
we perceive also glandular sacs, five in 
number, and filled with small round bodies. 
These sacs are situate in the upper portion 
of the cavity of the shell, and open each by 
a short separate duct, which penetrates the 
outer angle of the large genital calcareous 
plates disposed around the anus. These 
ovaries were observed even by ARISTOTLE 
to be very early developed in the echi- 
nus, and they were used as food in bis 
time as in ours. The large group of long 
convoluted and ramified tubular ceca seen 
in the anterior portion of the body of the 
holothurie, is their so-named ovary, which 
greatly enlarges, as in the other echino- 
derma, at the season of reproduction ; and 
all its divisions are then found filled with 
a reddish viscid matter, which envelops 
all the minute developing germs. At 
other seasons this ramified generative 


‘organ is found to contain a thin white 


fluid, and its duct opens by a small 
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round orifice, protected by a trans- 
verse fold, on the surface of the skin, at a 
short distance behind the mouth. Several 
small glandular ceca communicate with 
this oviduct before it opens on the sur- 
face, which have generally been considered 
as impregnating or male organs. In the 
beginning of winter the little brown-co- 
loured lengthened germs are found, a line 
long, in the viscid matter of the ovary, 
which bas now enlarged to many times its 
ordinary size. 

Thus we observe, that throughout the 
radiated classes, all the individuals are 
organized alike to perpetuate their race, 
and they are not only all productive, all 
female, but their fertility surpasses that of 
all the higher orders of animals, so that 
they are not less remarkable for their ge- 
nerative than for their digestive powers. 
In the fissiparous animalcules the whole 
body may be considered as generative, and 
the life of the individuals appears thus to 
have no end. The generative portion of 
the body is scarcely more limited or more 
defined in the class of poriferous animals, 
where the gemmules pour out in thou- 
sands from the interior of a single indivi- 
dual, which survives for several seasons. 
la the zoophytes, the parts of the body 
appropriated to reproduction are almost 
as numerous, though now more deterti- 
nate in their position, and in the higher | 
forms of acalepha and echinoderma, where 
the generative portion of the body becoincs | 
more and more limited and defined, a 
distinct organ is at length developed, to} 
which alone the whole function of gene- 
ration is appropriated, and which becomes 
more and more complicated in its structure, | 
and divided in its function, as we ascend | 
through the higher grades of the animal | 
kingdom. 


LECTURE LVI. 


ON THE GENERATIVE SYSTEM IN THE 
ARTICULATED CLASSES. 

Next in fertility to the radiated tribes 
of animals we find the classes of articu-| 
lata, whece the generative organs are more 
circumscribed and defined, and where | 
sexual distinctions and the oviparous form 
of generation are gradually established. | 
The fissiparous animalcules cast off their 
successive generations, heedless of their 
future existence ; and the higher gemmi- 
parous classes of radiata produce periodi- 
cally their crops of reproductive gem- 
mules, like the seeds of plants, and trust 
their safety and development to nature: 
but now complicated instincts, connected 
with generation, begin to manifest them- 


j tained fluid of the parent sac. 
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‘selves, and to provide for the progeny 


beyond the period of its attachment to the 

rent. The sexual distinctions, and the 
high development of the generative sys- 
tem, are not less remarkable in the arti- 
culated classes, than the predominance of 
their animal over their organic functions ; 
but from the mystery in which the whole 
function of generation is involved, it is 
easier to perceive the increasing com- 
plexness of the organs, than to assign uses 
to the various parts, and it is perhaps 
from this circumstance that we can dis- 
cover less evidence of unity of plan in the 
composition and forms of their generative 
apparatus, than in almost any other part 
of their economy. 

In the lowest articulated classes, we 
still find many animals without organs 
of impregnation or cxcitement, and 
which, like all the radiated tribes be- 
neath them, are self-productive, and 
without a trace of sexual difference. The 
cystic entozoa, as the cysticercus, the 
ceenurus, and the echinococcus, appear to 
have an internal gemmiparous mode of 
generation, like the volvox among the 
animalcules. They present no organs ap- 
propriated to this function, bat minute 
gemmules are observed to develop from 
their interior parietes, which, after assum- 
ing the perfect form, become detached, 
and are found floating loose in the con- 
The long 
articulated flat tanioid worms ‘possess in 
each segment an ovary, which is some- 
times long and with radiating ramifica- 


|tions, and sometimes of a simple round 


form. This ovary occupies the central 
portion of each joint of the body, and ter- 
minates in the lateral pore by a distinct 
oviduct. There is also a small glandular 
aac in each segment, which communicates 
with the extremity of the oviduct, and 
which some have imagined to be an im- 
pregnating organ. The termination of 
the oviduct is prolonged outwards as a 
stiliform tube, and forms the supposed 
penis; but as all the segments are alike 
generative, they probably possess only 
organs belonging to the female sex, as all 
other supposed hermaphrodites. The ge- 
nerative organs of the distoma hepaticum, 
like each segment of the tania, possesses 
a ramified and complicated ovary and a 
lengthened oviduct, with which a long 
and tortuous secreting tube, regarded as 
a testicle, is found to communicate. The 
ovary here occupies the circumference of 
the body, and the supposed testicle the 
central part: they open together at the 
lower and anterior part of the body, im- 
mediately behind the mouth. The ova, 
viewed through the microscope, appear as 
thin sacs, filled with regular spherical and 
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minute granules, and the ovaries, viewed | 
in the same manner, appear composed of 
clusters of aggregated ova, throughout all 
their ramifications. 

In the long cylindrical forms of the 
acanthocephalous and nematoid entozoa, 
the sexes are distinct, and placed in differ- 
ent individuals, and impregnation takes 


place internally, as we see in the echino-| 
rhynchus and the ascaris. The female or-| 


gans of the ascaris consist of a long ovary, | 
or bifurcated tortuous glandular sac, which | 
terminates externally on the ventral sur- | 
face by a single orifice or vulva, about one- | 
third way from the anterior extremity of | 
the body. From this vulva we observe 
the ovary to descend and to enlarge, then! 
to bifurcate, to continue for a considerable 
distance wide, and then gradually to con- 
tract and become filiform. These two 
long narrow tortuous portions of the 
ovary are coiled round the alimentary 
canal in all the posterior half of the ani- 
mal’s body. In the male of those worms 
the testicle presents a single long small 
filiform sac, which is convoluted round 
the intestine, like the ovary of the female, 
and it terminates in a styliform tubular 
process, which extends outwards at the 
pestenios extremity of the body. That styli- 
‘orm tubular organ of intromission, conti- 
nuous with the end of the long convoluted 
testicle, is inserted into the vulva, in the 
female, in the act of impregnation already 
in these lowest of the helminthoid classes 
of animals. I have found thousands of 
young, perfectly formed, in this convoluted 
long tubular ovary of the common filaria 
medinensis or guinea-worm, which is so 
often found in the cellular tissue of the 
ankles and legs of persons who have had 
these parts exposed by night in the east 
of Asia; so that the surgeon uses great 
caution in extracting the worm, not to 
break its body, which would fill the 
wound with living young from the rnp- 
tured ovaries. In those remarkable para- 
sitic worms which attach themselves to 
the exterior of animals, as the 
lernee, the chondrocanthus, the achtheres, 
and many others, the sexes appear to be 
generally distinct, and placed on different 
individuals ; the generative organs and the 
phenomena of generation closely resemble 
those of entomostracous crustacea, and 
the young pass through similar meta- 

of form during their develop- 
ment, The two ovaries extend along the 
sides of the alimentary canal, and open 
below into two long pendent external sacs, 
into which the ova are conveyed when 
mature, In the blighted ova of these sacs, 
of which there are sometimes observed two 
or three, while the rest of the ova are ad- 





vancing in their development, monads have 
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been seen in active motion before the en- 
veloping tunics have been opened, and the 
same animalcules are seen alive in the 
body of the living diplostoma. The young 
of the achtheres, as they appear when de- 
veloped in the ovam, and immediately 
after their escape, have the form of mono= 
culous crustacea of the genus cyclops. 
The same entomostracous form is seen in 
the young of the tracheliastes, where they 
also have the shape of a cyclops on 
escaping from the ovum, and the future 
changes during the metamorphoses are 
chiefly produced by the development of 
the posterior parts of the trunk and the 
organs of generation. The young of the 
lerneocera have also been shown by Norn= 
MANN to possess the form of monoculous 
crustacea on first coming from the ovum. 
We have already seen many affinities to 
exist between the rotiferous animalcules 
and the helminthoid articulata, in the most 
essential parts of their structure, and we 
see them alsoin the forms of the genera- 
tive apparatus, and in the whole pheno- 
mena of that function. They are all pro- 
ductive, or female, and their organs present 
that form which is commonly termed 
hermaphrodism in the lower tribes of 
animals, where certain glandular organs, 
considered as impregnating, open into the 
course of the oviducts, so as to affect the 
ova before their expulsion from the body. 
We observe two long and wide sacculated 
ovaries in the cavity of the abdomen, ex- 
tending upwards along the sides of the 
stomach, and communicating with each 
other below, where they open by a common 
orifice into the terminal or cloacal part of 
the intestine. From the great transpa- 
rency of the body, the ova are seen de= 
veloping in these wide sacs ; the forms and 
the parts of the young are distinctly seen. 
while yet within the ova, and the ova are 
often hatched before escaping from the 
body. The mode of connexion between 
the embryo and the ovum, and the mode 
of nutrition of the embryo, have not been 
distinctly observed in these wheel-ani- 
malcules, but they come from the ova with 
all the external characters of the parent- 
Behind those ovaria, or the bifurcated 
ovarium, we observe another lengthened 
narrow sac on each side, each of which 
communicates at its posterior or lower 
part with an enlarged thin membranous 
receptacle. That large posterior sac com- 
municates at its orifice with the open ter- 
mination of the oviduct, where it enters 
the cloacal part of the intestine. Now it 
has been considered in animals where a 
structure like this presents itself, that that 
glandular sac which pours its secretion 
into the oviduct, is a male organ, and that 
such animals are hermaphrodites ; but thia 


8sU 





function of the supposed male organs, and 
the existence of such hermaphrodism as a 
normal character in animals, have not been 
shown by direct observation, or by expe- 
riment, or by the analogy of other known 
structures. Our ignorance of the func- 
tion of such glands, opening into the ovi- 
ducts, where all the individuals have dis- 
tinct female organs, is the principal rea- 
son adduced for supposing them to be male 
organs superadded to the female organs 
on the same beings, and so hermaphro- 
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| tinct portions, each of which had, previous 
to their complete separation, assumed the 
| form of the entire animal. The internal or- 
gans had become constricted and divided, 
,as in the fissiparous animacules, and the 
| external appendices of the head and tail 
were dovdiged from the terminal seg- 
ments of each portion, before they assumed 
an independent existence. 
About a third from the anterior extremity 
|of the common earth-worm, we observe a 
| short enlarged portion surrounded by wider 


dites have been made to exist as low as | segments, and containing the generative 
the holothurie and other echinoderma. | organs, which consist of six small round 
In insects and many other animals, where | ovarial sacs, and four similar glandular 
the sexual differences of the generative | bodies, regarded as the testes of this ani- 
organs are distinctly established, and|mal. Mutual intercourse or excitement 
where the male and the female are sepa- | is observed here to precede the develop- 
rate individuals, we still however find nu- | ment of the ova, and they are regarded as 
merous glands communicating with the | hermaphrodites impregnating each other 
oviducts, which superadded glands no one | by lateral minute openings at the dilated 
ever regards as male organs. portion of the trunk. Small oval masses 

From the fixed condition of the cirrho- | of aggregated ova are observed, quite free, 
pods they require to possess the means between the integuments of the body and 
within themselves of continuing their the alimentary canal, in the lower or pos- 


race, and we find all the individuals 
of each species to be organized alike in 
their generative organs, and all capable 
of producing young. Their ovary on each 
side occupies a large part of the abdo- 
minal cavity, extending from the liver to 


the syphon, and placed along the ante- 
rior or concave portion of the trunk. The 
ova, collected by a narrow duct from each 
ovary, are conveyed into a long, wide, 
tortuous, and glandular portion of that 
duct, which is regarded as a testicle, and 
is thought to impregnate the ovary as they 


pass through it. From this thickened 
glandular terminal portion of the oviduct, 
on each side of the digestive organs, the 
ova pass into the basc of the syphon, 
through which they are conveyed out from 
the interior of the body, like the other 
excretions ; but after their complete sepa- 
ration from the two ovaries and oviducts, 
hey are still retained within the cavity of 
the shell, collected in groups beween the 
inner surface of the mantle and the body 
of the enclosed animal, as we often see 
both in articulated and in molluscous ani- 
mals. In this situation the ova are pro- 
tected, aérated, and developed, till they are 
in a condition fit to be discharged from the 
shell. In the lepades they are found free 
at the bottom of the cavity of the shell, 
and in the analife they extend free into 
the peduncle. 

Even in the free and highly-organized 
annelides, we still find all the individuals of 
each species to be alike organized with re- 
lation to the generative function. Some of 
the lowest of these worms, as the sfylaria 
paludosa, have been observed spontane- 
ously to divide transversely into several dis- 


terior part of the animal, and, after attain- 
ing their full development, in descending 
along the body they are hatched in the 
posterior part, and the young escape 
through the anal termination of the ani- 
mal by two small orifices, a mode of ge- 
neration similar to that ascribed to the 
lampreys. Near the middle of the body, 
on the abdominal surface of the leech, 
there are two minute orifices, the one 
a little before the other, which belong 
[to the generative organs. The ante- 
rior opening transmits a long narrow 
tubular duct from two Jong convoluted 
glandular tubes, which appear to com- 
mence from nine small round vesicles on 
each side, and regarded as testicles. This 
exsestile tubular organ of excitement is 
considered, generally, not as a clitoris but 
as a penis, and the internal ducts and vesi- 
cles are looked upon as seminal ducts and 
testicles in these so-named hermaphro- 
dites. The posterior of these two small 
openings leads to the common opening of 
the two oviducts, extending from the ova- 
ries, and is the passage through which 
these females receive mutual excitement 
for the development of their ova. The pont- 
_obdella muricata deposits its ova separate- 
ly, attached by small peduncles to the 
surface of suumarine bodies; they are 
covered externally with a tough opaque 
|greenish capsule of a round form, and 
| with two lateral openings filled up with 
a transparent substance, which hardens 
by the action of the external element. 
There is thus a small operculum at each 
,side of the ovum; and the whole capsule, 
at first soft, becomes dense in its parietes 
| by the action of the water, when it is de- 
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posited from the worm upon the solid) we find in the class of insects the sexual 
substances at the bottom of the sac. It organs always placed on different indi- 
contains at first a thin transparent saltish viduals, and the two sexes often differ so 
colourless gelatinous fluid, that is observed much in their outward form, that they are 
to develop a small transparent worm scarcely recognisable as belonging to the 
in its interior, with the same tubercu- | same genus, or even tothe same family or 
lated surface, and of the same form, as/ order of insects. The organs of genera- 
the parent. That young worm is seen to| tion have here been more carefully studied, 
be formed gradually from this gelatinous| and appear more complicated in both 
substance of the ovum, of considerable | sexes than in the other articulated classes, 
size, transparent and colourless, and its! and this greater complexness arises both 
orgnanization to be gradually manifested | from the subdivisions of the organs them- 
and perfected in its interior. The oper-| selves, and from the number of accessory 
culum at length drops off from each side,| glandular tubes and follicles which 
and allows the little animal to escape.) enter into their ducts. They open at the 
These littleround dark-coloured peduncu- | posterior part of the trunk, and communi- 
lated ova of the common skate-leech, are | cate with the cloacal termination of the in- 
often found attached in groups to the sur- | testine, as in most of the vertebrated classes 
face of oyster shells. | of animals. They are double in both sexes, 

In the myriapods the sexes are placed in and symmetrically developed on the two 
different individuals, and the organs of | sides of the body, but with single openings 
generation terminate towards the anterior | on the surface. The ovaries, like most of 
part of the body; they are oviparous. the glands of insects, consist of simple 
From the position in which their genital tubes, more or less lengthened and sub- 
organs open upon the surface of the body divided, and the twooviducts unite to form 
towards the anterior part, and not at the! a commoncanalon the median plane before 
posterior extremity, as they do in insects,| they reach the cloaca. The ova, in each 
they present an interesting analogy with tube of the ovaries, are placed in a single 
the helminthoid classes of animals. You row, and, as in other animals where im- 
have seen that that was the position of the pregnation is internal, they are unequally 
vulva in the ascaris, in the leech, and in | developed, those next to the oviducts being 
many other animals belonging to the ver- the largest and most mature, and those 
miform classes. In the myriapods, how- | above being the less developed and smaller, 
ever, the sexes are always placed on the nearer they are placed to the closed 
different individuals, and are marked by end of the tube in which they are formed. 
external peculiarities. In the chilognatha’ We generally find opening into the lower 
the ovaries open externally by two small part of the common oviduct a short wide 
mammillary eminences, without hooks, | canal, from alarge ovalorround sac, which 
(which are present in the correspond- is considered as a receptacle for the in- 
ing parts of the male) behind the base | jected fluid of the male to impregnate the 
of the second pair of legs. The male ova as they descend, and this fluid is 
organs do not make their appearance found to swarm with living animalcules, 
till these animals have attained a third There are sometimes smaller vaginal re- 
of their full size; they consist of two ceptacles and minute glands at the sides 
testicles, which open externally by two’ of the vulva, as shown in the melolontha, 
papille, terminated by curved hooks. They in these plates of Straus. In many 
impregnate like serpents, face to face, and species with long and convoluted ovi- 
with their bodies twisted round each other. ducts, the ova are hatched within the 
But in the chilopoda the organs of genera- body of the parent, and they present an 
tion in the female appear to be single, | ovo-viviparous mode of generation. The 
there being but one ovary and oviduct;| vulva is often provided with curved 
the long single tubular testicle in the male | hooks to retain the male, and, with an 
being accompanied by several long acces- | ovipositor, to convey the ova to the 
sory glandular follicles, as in insects. The | situations best suited for their future de- 
single ovary of the scolopenidra extends | velopment. The number of the divisions 
backwards above the alimentary canal, as|of the ovary on each side varies very 
asimple glandular tube, to open near the | much in different insects, there are com- 
extremity of the rectum. The ova are de- } monly about six in each ovary, but some- 
veloped from the interior secreting parietes | times there are more than ten times that 
of this long ovarial tube, and when de-| number. The male organs present even 
tached from their peduncle they pass| more varieties of conformation than the 
along the cavity of its upper part, to be| female, and this diversity is often ob- 
discharged. The testicle occupies the/| served in species which are most closely 
same position in the male of this animal. | allied in their other parts. The testes are 

As in all the myriapods and arachnida, | generally formed by numerous long glan- 


3U2 





1012 


dular tubes, which pour their secretions 
on each side into a common seminal duct, 
and the seminal ducts unite to form a 
single vas deferens before they reach the 
organ of intromission. 


minute ceca, and sometimes they are short 
and wide canals, or small glandular ve- 
sicles, which pour their contents into a 
common duct on each side. At the point 


of junction of the two common ducts of | 
each side there are commonly two or more | 


distinct tubular sacs, sometimes very long 
and convoluted, regarded, from their si- 
tuation, as vesicule seminales. The com- 
mon ejaculating duct from these spermatic 


These seminal | 
glands sometimes consist of groups of | 
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| subdivided, and they open externally by 
| distinct orifices on each side. The ovaries 
of the scorpion consist of numerous short 
wide ceca, which communicate with two 
lateral oviducts, and with a third on the 
median line. These three oviducts com- 
municate with each other by four trans- 
| verse short canals, and they open on the 
| inferior and posterior part of the alvi- 
‘thorax by two separate vulve. The ova 
are hatched in the ceca of the ovaries, 
and before parturition a single distinctly 
formed scorpion is found extended in each 
|eecum, with its long narrow tail lying 
jmext to the oviduct. The two testes of 
| the male open externally by two distinct 


glands and vesicles enters the base of the | penes, corresponding in position with the 
penis, which organ of intromission has | two vulve of the female. The two ova- 
commonly two horny projections at its ries of the spiders and tarantule lie to- 
free extremity, for separating the sides of | wards the anterior and lower part of the 
the vulva to admit the spermatic fluid. In| abdomen; they consist of two short wide 
the scuterella nigro-lineata the testes | sacs, and open separately near the respi- 
consist only of a single wide, short, glan- | ratory orifices. The parts considered as 
dular tube on each side, with a short vas the male organs of excitement, concealed 


deferens, leading to two very short, wide, 
round sacs, or vesicule seminales; and be- 
sides these there are also innumerable mi- 
nute, short, tubular vesicule, disposed in 
tufts, and opening in the same part of the 
ejaculatory duct. Inthe cetonia aurata each 
testicle consists of twelve small, round, 


glandular vesicles, with separate ducts, 
leading to a common vas deferens, and at 


the point of union of the two vasa defe- 
rentia there are three pairs of small con- 
voluted glandular tubes, in the situation 
of the vesicule séminales. In the penta- 
toma smaragdula there are three different 
kinds, and an incalculable number of these 
glandular tubes, named vesicule seminales ; 
in insects there are two tufts of minute con- 
voluted tubular filaments, twolarge, round, 
simple vesicles, and two groups of larger tor- 
tuous glandular tubes, and all these organs 
open into the commencement of the ejacu- 
latory canal of the seminal fluid. These 
glandular accessory tubes vary more than 
any other parts of the male organs. Not- 
withstanding the great dissimilarity of the 
sexes in the adult insects, in their bode 


in the terminal joint of the palpi, have 
been often observed to be darted repeat- 
|edly into the two vulve of the female 
|during the act of impregnation. In the 
mygale these two male organs of the 
| palpi have precisely the form of a penis. 
/Some of these animals, after enveloping 
|their ova in a network of fibres, and 
,attaching them tc some solid surface, 
leave them to nature; others place them 
| near to their cell, so as to watch and pro- 
/tect them, and others carry the en- 
| veloped mass of ova attached to their ab- 
domen. The umbilical chord enters by 
| the back part of the embryo. 

In the crustacea, as in the arachnida, 
| the organs of generation of both sexes are 
commonly double, both in their internal 
parts and in their external openings, and 
they terminate on the surface at a dis- 
tance from the posterior extremity of the 
‘trunk. In the macrurous decapods the 
|two ovaries are seen in the cephalo- 
| thorax, extending longitudinally between 
| the sides of the stomach and the lobes of 
jthe liver. They consist of two cellular 


as well as their external conformation, | glandular lengthened sacs, which extend 
the male and female sexual organs are | backwards into the post-a' and 
found to be almost identical in form in the | communicate with each other by a wide 
first period of their development in the | opening, before they terminate in the two 


larva, as we find in the sexual parts of 
vertebrated animals. 

The sexual differences are generally less 
matked externally in the arachnida than 
in insects, and their internal organs are 
more completely double; the sexes are in 
different individuals, and the generative 
organs are symmetrically developed on 
the two sides of the body. The ovaries 
and the testes still present the form of 


tubnia: secreting organs, more or less) 


| oviducts. The two oviducts descend along 
the sides of the trunk to the haunches of 
the middle pair of legs, where they 

on the ventral surface by two round 

or vulvez, commonly surrounded with pro- 
jecting hairs. The mature ova discharged 
through these two openings are collected 
under the post-abdomen, and are sus- 
pended by glutinous filaments to the 
fringed edges of the false feet, till their 
development is co:npleted. The umbilical 
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chord or yolk-bag here also enters the in- | 


testine, not by the lower surface of the 
animal, but by its dorsal or upper surface, 
the intestine being nearest to this surface, 
and the animal being inverted in all its 
parts in the ordinary position in which it 
rests or moves. The testes consist of two 
long glandular sacs, with a lengthened 
and convoluted epididymis extending from 
each. They are situate, as the ovaries in 
the female, near the sides of the heart in 
the upper part of the trunk, and each 
sends down its vas deferens to terminate 
in a long tubular exsestile and erectile 
penis, which is lodged in an open cavity 
at the base of the last or fifth pair of legs. 
In the brachyurous decapods, and all the 


lower orders of crustacea, even in the en-| 
tomostracous tribes, the disposition of the | 


genital organs is found to be nearly the 
same 
crustacea, the mature ova descend from 
the abdomen into two long pendent thin 
sacs attached to the posterior part of the 
trunk, in which they are preserved till the 
embryos are fully developed, as we saw 
common in lernew, and many other forms 
of epizoa, which approach most closely to 
the crustacea. 





LECTURE LVII. 


ON THE GENERATIVE SYSTEM IN THE 
MOLLUSCOUS CLASSES. 

Tur ascidia and the oyster, though 
more highly organized in all that relates 
to nutrition, can as little seek for a mate 
as the coral that grows beside them, fixed 
immoveably upon the rock. The slow- 
moving or fixed tribes of radiated animals, 
like the cryptogamic planta, are all gene- 


rative or female, but the free and active | 


articulated tribes, organized for life and 
enjoyment, we have seen to possess not 


only distinct organs of generation, but, 


organs of excitement, and separate sexes, 
with all the complicated instincts which 
accompany those conditions of existence. 
From the imperfect development of all 
their organs of relation, and from their 
inert and often fixed state of existence, 


In many of the entomostracous | 
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perfect development of their organs of 
'sensation and perception, by which the 
| presence of the sexes, if they existed se- 
| parately, might be recognised. In the 
| lowest compound tunicated animals, as 
the aplidium and polyclinam, distinct 
| organs of generation are already observed, 
in the form of a simple, glandular, ovarial 
sac, with a single oviduct, which ascends 
along the side of the intestine to open 
near the termination of the rectum. This 
| single ovary lies commonly at the closed 
extremity of the sac; it is sometimes found 
,empty, and sometimes filled with ova 
| grouped together and attached by convo- 
| luted filaments. The lowest ova are the 
| largest, and the young are sometimes seen 
distinctly developed in the course of the 
oviducts. In the aplidium lobatum, the 
ovary is a thin oblong membranous sac, at 
the closed extremity of the body, and ge- 
nerally containing about thirty round ova, 
which, when mature, escape through a 
small canal which ascends with the rec- 
tum. The ovary occupies the same situ- 
tion, below the abdominal cavity, in the 
polyclinum saturnium, where it tapers to 
a slender tubular filament at its lower 
part, and it contains the ova, attached in 
a similar manner, by filaments or vessels. 
The spherical ovary of the didemnum can- 
didum is situated higher on the left side of 
'the cavity of the abdomen; and that of 
the eucelium hospitiolum on the right side, 
containing about five large ova, attached 
by their tapering ends around a central 
mass, as shown in these elaborate plates 
of Savicny. The ovary is double, how- 
ever, in several of these compound tuni- 
cata, as the pyrosoma and the dotryllus, as 
well as in several of the higher ascidie. 
These auimals are designated hermaphro- 
dites by SaviGny, and so are all the other 
acephalous mollusca, although he admits 
that their germs are susceptible of deve- 
lopment without previous impregnation. 
But if there are true hermaphrodites in 
| this or other classes, we ought to find in 
,such animals not only organs of concep- 
| tion, or female organs, but also some trace 
;of those of impregnation, or of the male 
}sex. In that elegant violet-coloured ani- 
| mal the diazona violacea, with all its com- 


the lower molluscous animals are almost ponent ascidia radiating around a central 
in the condition of zoophytes in all that; point like the extended tentacula of an 
relates to generation. The tunicated and | actinia, we observe a single round ovary, 
conchiferous animals, for the most part | surrounded by a fold of the intestine, aud 
enclosed in extra-vascular coverings, and | lodged in an inferior cavity, prolonged 
attached immoveably to the suriace of from the general cavity of the abdomen, 


rocks, have no means of impregnating and the oviduct ascends with the intes- 


their ova by the concourse of separate|tine to terminate near the anus. The 
individuals, and many molluscous animals, | large and single ovary of the distoma, with 
higher than these in the scale, are almost} its regularly disposed straight 10ws of ova, 
similarly circumstanced, from their im- is placed in a similar sac, below the abdo- 
perfect means of locomotion, and the im-| men; it is much more lengthened and 
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cylindrical in the synoicum, and it forms a' similarly circumstanced to the tunicated 
long convoluted tube in the sigillina. The ' animals in all that relates to generation, 
lower closed portion of this long convo- and they present the closest resemblance 
luted spiral tube of the sigil/ina, secretes to them in the form and disposition of 
the ova, which are developed as they pass their generative organs. The fixed condi- 
along towards the abdominal cavity, and tion of most of the conchifera, and their 
the upper portion, forming the oviduct, | close envelopment in exterior shells, are 
terminates, as usual, near the anus. The |incompatible with the existence of sepa- 
animals composing the aggregate mass of | rate sexes ; and we find that they are not 
the botryllus, though formed originally | only all alike, generative or females, but 
separate from isolated ova, appear, from |that their generative organs are of the 
the observations of SaviGny, to be already | simplest kind. The ovary, generally sin- 
grouped together, as they are in the adult, | gle, sometimes double, with two oviducts, 
before they escape from the body of the | occupy, for the most part, the anal extre- 
parent. This animal has two large round | mity of the cavity of the abdomen. Placing 
white ovaries placed on the sides of the these animals on their ventral surface, 
abdominal cavity, arid the mature ova ap-|with their branchial lamine hanging 
pear to pass out through a long tortuous | downwards, and their csophageal open- 
oviduct, to be collected in an aggregate ing, or mouth, directed forwards, we find 
mass before they are finally expelled from | the upper and back part of the abdominal 
the sac. There are also two ovaries in| cavity, above the expanded base of the 
the pyrosoma, placed forwards, near the | foot, occupied with the mass of the ovary, 
respiratory orifice, and with two short and | sometimes round, conglomerate,’ and lobed 
coloured oviducts ; the ova pass out sepa-|in its form, as in the mactra, and some- 
rately from the oviducts, but the young | times of a lengthened and divided form, 
collect at the bottom of the sac, and are | extended along each side of the rectum, 


grouped together like the parent mass be- and consisting of numerous ceca filled 
fore they are discharged. Four of the | with ova, and leading to a common duct 
foctuses aggregated together in a circular |on each side, as inthe cardium. The ovi- 


manner, and developed to a considerable 
size, appear to escape on each occasion 
from the anal orifice of the respiratory sac. 


In the boltenia, as in most of the simple 
isolated forms of tunicated animals, there 
are two ovaries and two oviducts. These 
ovaries are unequal, lengthened, lateral in 
their position, extended longitudinally, 


| ducts here, as in most of the tunicated 
} animals, extend along the sides and lower 
part of the rectum, to open near the anus. 
In the solen, the large ovary, distended 
| with ova, fills the whole of the lengthened 
and wide cavity of the foot, as well as the 
| posterior part of the abdomen. The ova 
|are at first transparent and homogeneous 


and provided with two short oviducts | throughout, and at length the embryo ap- 
which open near the anus. The little gra- | pears, as a central, opaque, round, nucleus, 
nular masses composing the ovaries, in | Surrounded with acolourless fluid. When 
some of the cynthia, are very numerous, | the ova are at length discharged from the 
and are interposed in rows between the | oviducts into the general respiratory ca- 
several folds of the branchial sac; but in! vity of the mantle, they become attached 
all the phallusie this organ again appears| to the component parallel fibres of the 
single, with the oviduct running along the | branchial laminx, where the little embryos 
lower part of the rectum to the anus. It’ are protected, aerated, and developed, till 
is single in the clavelina, and placed in a they are in fit condition to be discharged 
fold of the intestine at the bottom of the | with the currents of water passing out 
sac. The ova, in many of the higher asci-|through the respiratory vent, as we see 
dix, appear to be retained for a time in| the ova of crustaceous animals attached to 
connexion with the branchial sac, as the | the false feet, or to the external branchiz, 
ova of the conchifera are attached to the | after they have been discharged from the 
gills, to promote the development of the | oviducts. 
embryos; and Cuvirrimaginedthemtobe| By opening the ovary of the mya pic- 
impregnated in this situation by a seminal | forwm, under the microscope, Poti was 
fluid from an excretory duct near the rec-| delighted to discover several of the em- 
tum. Distinct male organs, consisting of a! bryos so highly developed that they opened 
testicle and spermatic vessel, are given by | their little shells, and moved about briskly 
Carazse to salpa, ascidie, and other genera | on the object-glass as soon as they escaped 
of tunicata, along with their organs of con- from their enveloping ova. The ova them- 
ception or female parts, but the function | selves taken from the ovary of the pholas 
of all such supposed male organs superadd- | dactytus, have the lengthened, conical, and 
ed to the female parts in the same indivi-| truncated form of the adult animal. The 
dual, are at least equivocal. large and deep-coloured ovary of the great 
The inhabitants of bivalve shells are ‘pinna mobilis fills with its pinnate ramifica- 
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tions the whole periphery of the abdomi-; Many of the gasteropodous mollusca are 
nal cavity, and as the ova enlarge in the| similarly circumstanced to the acephalous 
divisions of this minutely ramified glandu- | tribes, both in their incapability of re- 
lar sac, they encroach upon the abdominal ceiving impregnation from without, and 
viscera, and appear to surround the whole | in the female character of their generative 
cavity of the abdomen with a continuous | apparatus in all the individuals of the 
mass of aggregated ova. The ovary of| species. The slow-moving patella, as fixed 
the common muscle, myfilus edulis, situ- in its calcareous pyramid as the oyster in 
ate on the upper and back part of the ab-/ its bivalved shell, has also equally within 
dominal cavity, and of a fight rose-red itself the means of continuing its race. 
colour when the ova commence their de- |On removing its large muscular foot from 
velopment, extends its long and delicate | the lower surface of the abdomen, we ob- 
ramifications, from a common trunk on| serve the single ovary of great size occu- 
each side, over the whole substance of the| pying the whole of the left side of that 
mantle, between the two parietes of that ex- cavity, the liver being chiefly confined to 
terior musculo-secreting tunic of the body.| the upper and right side of the body. The 

By the enlargement of the ova in that/ ovary here, as in most of the conchifera, 
situation between its folds, the whole man- | envelops a large portion of the alimentary 
tle becomes thickened, the ova assume aj canal; and when the ova are mature for 
yellowish colour, and at length become | delivery, the organ swells to such an ex- 
white, when mature, and a profuse white- | tent as to occupy the greater part of the 
coloured mucous secretion is observed at} visceral cavity. The oviduct, single, wide, 
this period to moisten the whole surface | and tortuous, passes across the upper and 
of the mantle and of the contained parts, | anterior part of the abdomen, to open on 
which has been considered by Pox andthe right side near to the anus. In the 
others as a spermatic fluid, poured out to|chiton, the long and lobed ovary extends 
impregnate the ova contained in the innu-| along the whole upper part of the abdo- 
merable ramifications of the ovary, and | minal cavity; on the median plane, and to- 
in their sacculated shut extremities. The wards the posterior extremity of the body, 
blighted ova of these animals are regarded | near the two divisions of the auricle, two 
by Pot as the nuclei and origin of pearls, | oviducts are observed to extend trans- 
which are seen, like the white ova, adher- versely, to open, as in a cephalopod, on 
ing to various parts of the surface of this|}each side of the body. The genital or- 
oviferous mantle. We observe the same | gane have the same simple structure in 
extension and minute ramification of the|the fissurella as in the common limpet, 
ovary on each side of the body, between | and the oviduct opens in the same manner 
the parietes of the mantle, in its interior | on the left side, close to the anus. In these 
substance, in the anomia, the ostfrea, and| simple self-impregnating forms of gaste- 
many other conchiferous animals, as is|ropods we perceive no trace of organs of 
seen in the common muscle, by which/ excitement, or a clitoris, yet developed. 
means great space and protection are| This organ, which thus appears to be un- 
afforded to the swelling ova and the de-|developed and unnecessary in the self- 
veloping embryos, without much incom- | generating cyclobranchiate and scutibran- 
moding the viscera contained within the |chiate gasteropods, is, however, distinctly 
abdominal cavity. The ovary presents | formed in most of the higher orders of this 
for the moat part some lively hue during | class, where it has commonly been termed 
the development of the ova in these con-|@ penis, although it is associated only with 
chiferous animals, as we see also in most female parts, and is the only organ of ex- 
of the tunicata, and that colour changes/citement developed in these so-named 
considerably as the ova advance to ma- hermaphrodites, requiring mutual impreg- 
turity in the ramified sac of the ovary. | nation, as we see in the air-breathing or 
Sometimes, as in the pecten jacobeus, we | pulmonated gasteropods, and in the fecti- 
observe one portion of the ovary filled with | branchia, inferobranchia, and nudibranchia, 
ova of a very different colour, and in a, where the intercourse of two distinct in- 
different stage of development, from those dividuals similarly organized is necessary 
which are contained in the rest of the to forward the development of the ova in 
organ. The ovary has commonly at first}each. These animals, and such as are 
a bright red, or violet, or brown, or yellow similarly organized in other classes, are 
colour, which becomes paler as the ova| commonly termed androgynous, from their 
advance in their development, and the being supposed to possess the organs of 
whole distended organ assumes a pearly- both sexes united on the same individual 
white colour when the ova are ready to|—tbat is, all their genital apparatus dou- 
be discharged. The oviducts of the two ble, a combination, however, which they 


sides open by a single cloacal orifice into are not observed to possess. We have 
the respiratory sac. | already seen that in many insects where 





the sexual organs are distinct, and placed 
on different individuals, there are often 
numerous pairs of glandular ceca, which 
communicate with the spermatic vessels 
and with the oviducts, as well as the testes 
and ovaria, and we cannot always per- 
ceive the analogies or the functions of 
the glands thus connected with the genital 
systems of the two sexes in these compli- 
cated forms. Now, in these so-named 
hermaphrodite gasteropods requiring mu- 
tual excitement, where all the individuals 
are alike generative or females, we com- 
monly observe other glandular organs, be- 
sides the ovary, connected with their ovi- 
duct and with the clitoris. In the aplysia 
the large white-lobed ovary occupies the 
posterior closed extremity of the abdomi- 
nal cavity, as in the higher classes of 
pteropods and cephalopods, and the long, 
wide, and tortuous oviduct, after receiving 
the ducts of several distinct glands, passes 
forwards to open on the right side of the 
body. The largest of these accessory 
glands is termed the testicle, and it pre- 
sents a convoluted duct, like an epididy- 
mis, Another of these glands, in form of 
a simple sac, with a short duct opening 
nearer to the end of the oviduct, is con- 
sidered analogous to the urinary organs. 
Most of the waked gasteropods, as the 
eolis, the tritonia, the scyll@a, and the 
doris, are observed, like the aplysia, to im- 
pregnate, or to excite each other, by a dis- 
tinct organ of intromission, and this mu- 
tual copulation appears necessary to the 
future development of the ova in both in- 
dividuals. The large ovary of the doris, 
single, as in most of these unsymmetrical 
molluscous classes of animals, is imbedded 
in the substance of the liver, and sends 
its long tortuous oviduct to open with the 
organ of intromission on the right side of 
the body—the most frequent position for 
the opening of the genital organs, both of 
the naked and the testaceous gasteropods. 
Several glandular organs of doubtful func- 
tions and analogies are observed here also 
to open into these two systems of genital 
organs. In the little elegant floating 
scyliza the ovary fills the right and pos- 
terior part of the abdominal cavity, and 
has a round form, like the urinary sac, 
which so commonly accompanies this or- 
gan in the gasteropods. ‘The testicle, as 
it is termed, is here divided into lobes, as 


in the tritonia, and the organ of excite-| 


ment or intromission, is a long tortuous 
chord capable of extending, erect from 
the right side of the body. The lobed 
ovary of the snail is placed at the poste- 
rior part of the abdominal cavity, con- 


cealed by the large lobes of the liver, and | 


the long narrow oviduct opens into a wide, 
long, sacculated cavity, termed the uterus 
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with soft glandular parietes, where the ova 
appear to be collected and matured. The 
duct from this receptacle of the ova, and 
the duct from the two divisions of the 
testicle, enter the great generative sac at 
the base of the long erectile organ of in- 
tromiasion, which is extended in the same 
manner as the tentacula are projected 
from their sheath, when the two indi- 
viduals advance with their right sides to 
each other for impregnation. The usual 
round urinary bladder is here present, and 
several moultifid glandular vesicles pour 
their secretion into the same canal. The 
thin bell-shaped sac, containing the sharp- 
pointed, four-edged, calcareous, irritating 
dart, is turned inside out, like the common 
genital sac, before this remarkable instru- 
ment is prepared for action. With these 
little laminated stiliform portions of calca- 
reous matter, moulded into a quadran- 
gular periphery by the four sides of the 
containing sheath, the two snails engage 
in amorous contest as a prelude to their 
embraces, and when a portion of the in- 
strument is broken off, which often re- 
mains fixed in the opponent's skin, it is 
renewed by the addition of new lamine 
to the fixed base of this delicate spine. 
The dart is wanting in the naked siugs, 
though as languid in all their movements 
as the snails. 

The most elevated form of the genital 
apparatus met with in this class, though 
not the most complicated in the number 
of its parts, is that separate condition of 
the sexes presented by the great order of 
pectinibranchiate gasteropods, compre- 
hending almost all the inhabitants of uni- 
valve, unilocular, spiral, or turbinated 
shells. In these, as in the higher classes 
of animals where the sexes are separate, 
we still see the closest analogy in the 
structure of the genital organs in all the 
individuals of the species, and that the 
sexual distinctions arise not from the for- 
mation of new or distinct organs in dif- 
ferent individuals, but from the unequal 
development, and a change of function, of 
parts of the same apparatus common to 
both, from the great development of the 
organs of excitement in certain individuals 
constituting the male sex, and the great 
development of other parts of the same 
structure, relating more immediately to 
conception in those individuals which 
compose the female sex. In the pectini- 
branchia we commonly find the long, ta- 
pering, lobed testicle of the male, placed 
on the right side of the posterior, narrow, 
and spirally-twisted portion of the body 
which fills the closed extremity of the 
shell. It accompanies the lengthened liver 
in its course through this tapering pos- 
terior part of the cone, and keeps the 
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right side of that organ through the spiral gastcropods, to which these animals are so 
turns. The vas deferens, narrow and con- | closely allied in their living habits. At 
voluted at its commencement, like an epi- | the bottom or posterior part of the closed 
didymis, keeps the same side of the body, | sac formed by the mantle in the clio bo- 
and becomes wide and tortuous to the/| realis, is found the lobed ovary, with a 
region of the anus, on the right and an-/ short and narrow oviduct winch opens 
terior part of the cavity of the mantle. | into a wide and long convoluted glandular 
At this part it enters the long, muscular, | canal, considered generally as a testicle. 
and erectile organ of excitement, along| This glandular enlarged portion of the 
the inner surface of which it passes, still! oviduct terminates in a small rownd sac, 
wide, and convoluted in a zig-zag manner,| which opens under the branchial ex- 
to the small, tubular, conical organ of in- | panded membrane on the right side of the 
tromission, placed at the distal extremity. | body, where the organ of excitement is 

The ovary of the female, like the testicle! placed. In the Ayalea the organs of ge- 
of the male, extends along the right side | neration are nearly the same as in the e/io 
of the liver, through the small, tapering, ! in their structure, but not in their forms. 
spiral turns of the shell. The long and | The ovary of the hyalea occupies the whole 
wide oviduct passes forwards on the right | of the right side of the abdominal cavity, 
side, like the vas deferens of the male, | and the testicle, as it is termed, is nearly 
and after dilating to form a large glan-!as large, and of a lengthened and lobed 
dular sac, close to the rectum, it opens ge-! form. The short ducts of these two se- 
nerally near to the anus, at a short dis- parate glands open into a more wide and 
tance behind that orifice, and near to the | common canal, and the short curved organ 
glandular foliated sac, largest in the fe-| of excitement, lying below the wsophagas, 
male, which appears destined to form the | opens at a little distance from the mouth. 
tough capsule we commonly find covering | The structure and form of these organs is 
the ova. Inthe common purpura lapillus nearly the same in the pnenmodermon, 


these capsules have the form, and colour, | where the common canal of the ovary and 
and size, of grains of corn, and are attached | testicle, or accessory gland, opens a little 
separately, by alittle spreading peduncle, | anterior to the anus, in a groove extend- 
in thousands to the surtace of rocks, near | ing forwards on the right side of the body. 
the shores of the sea. The horny capsules, | So that we observe a considerable resem- 


| Slance in these female 


when first deposited, are soft and white, organs of the 
but they soon become firm and yellow, and | pteropods to those of the fritonie, scyllee, 
each contains about fifty-five embryos, | and other naked gasteropods carried by 
which escape from the capsule when ma- | the floating fuci through the ocean. 


ture, by the operculum at the free extre- 
mity of the capsule dropping off. There 
are about twenty young developed in each 
capsule of the buccinum undatum, which 
eapsules have the form and size of split 
peas, and are aggregated together in large | 
balls, containing three or four hundred | 
capsules. Many genera, however, as the | 
trochus and nerita, deposit their ova in| 
small gelatinous masses, which are attach- | 
ed to the surface of marine plants, with- | 
out having an exterior capsule to protect 
them, and we see ova enveloped in the 
same naked gelatinous transparent mass 
in the fresh-water pulmonated gasteropods, | 
as the /Jimnea, and in most of the naked 
marine species, as the doris, eolis, and tri- | 
tonia. The young embryos are provided 
with double circles of vibratile cilia, which 
are seen in rapid action, through the 
transparent sides of the ova, and with 
these organs they are able to swim freely 
through the sea when they first escape | 
from the ova; this is observed both in the 
pectinibranchiate and nudibranchiate gas- 
teropods, and in species of other orders. 
The generative organs of the pteropods 
are constructed on the simplest plan of 
those presented by the nudibranchiate 


in the cephalopods, as in the fishes 
above them in the scale, the sexes are dis- 
tinct, and placed on different individuals, 
but the females appear to be munch more 
numerous than the males. In fifty ergo- 
naute dissected by CHIAJF, not one was 
male, and in the more common forms of 
uaked cephalopods the proportions of the 
males to the females are regarded as one 
to twenty. The females appear also, as 
in fishes and amphibia, to be larger than 
the males of the same species. The ovary, 
single like the testicle of the male, oc- 
cupies the posterior closed extremity of 
the abdominal sac, and consists of a mass 
of minute, round, highly vascular vesi- 
cles, connected together by ramified pe- 
duncles. This ramified cluster of ovife- 
rous bodies is surrounded with a minutely 
striated and glandular capsule to the an- 
terior part of which it is suspended. The 
oviduct, arising single from this capsule, 
soon bifurcates, and each division of the 
duct passes through a pyriform limina- 
ted glandular organ, like those of the 
two oviducts of rays and sharks. They 
open in the interior of the sac of the 
mantle, on each side of the body, at some 
distance behiud the wide base of the fnnel. 
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The testicle occupies in the male the ; their lower external orifices, so that the 
same place as the ovary of the female, and | ovary and the testicle have been hitherto 
consists of a congeries of ramified small {continuous with, and parts of, the ovi- 
cecal tubes, contained, like the analogous|duct and the vas deferens, and the 
organ of the female, in a glandular striated | same character continues in the male 
capsule, from which the thin, narrow, con- | organs upwards to man himself. The se- 

uted, spermatic vessel commences. The | creting glandular part of the ovary now, 
vas deferens, passing to the left side of the | however, hecomes distinct from the ovi- 
body, enters a more wide and tortuous | duct, and preserves the isolated character 
canal, which receives the orifice of asmall | of a separate and closed ovary, from the 
round sac, as in most of the gasteropods, ilagi upwards, through all 
before it terminates in the short tubular | the higher vertebrata; so that having no 
penis. In this small round sac are con- | duct or outlet, the secretions of the com- 
tained the remarkable spiral filaments | ponent cxca of the ovary must burst their 
of Negpuam. The male organ of excite- | capsule to escape into the detached ovi- 
ment, placed on the left side, extends|duct. The organs of generation in the 
farther forwards towards the base of | vertebrated classes are always double and 
the funnel than the oviducts of the fe-| symmetrical in both sexes at an early 
male. The products of the generative | period of existence, but their development 
organs in both sexes appear to be con-| proceeds unequally on the two sides of 
veyed outwards through the funnel. The | the body in the females of birds and mo- 
ova of the oligo pass out enveloped | notrema,—the last remnant of their un- 
in short, thick, white, gelatinous chords | symmetrical development, so common in 
attached to each other in a mass, and are | the invertebrated, and especially in the 
fixed to marine plants or other submarine | molluscous tribes. The similarity of these 
bodies. Those of the sepia pass out at- | organs in the two sexes is most obvious at 
tached to each other by gelatinous pe-| the earliest period of their development in 
duncles, like a cluster of black grapes, and | the highest classes, and throughout their 
are attached, as in the other genera, rad Pa career in the lowest. It is pro- 
as in most of the inferior molluscous| bably from this close resemblance in the 





classes, to the surface of submarine bodies, | structure and form of the genital organs of 
where they are left to pass through the | the two sexes, that many species of fishes 


succetding stages of their development. | have been regarded as consisting entirely 
The instincts of these highest of the mol-|of females. The lophobranchiate fishes 
luscous, and of all the invertebrated ani- | have been regarded by Paxztas and by 
mals, appear not to extend beyond the de-| Meckerx, as all females, like the lowest 
tion and impregnation of their ova, | cyclobranchiate gasteropods and the ace- 
and the fixed condition of some of the phalous tribes beneath them in the scale. 
minute existing foraminiferous cephalo- |The lampreys also have been considered 
pods, by means of their shell, or by some | as all females, and several fishes, from 
part of their body, has led to the belief} the different condition presented by the 
that their genital system must be entirely | different parts of the ovaries, have been 
female, like that of the lowest acephalous | supposed to possess double male and 
mollusca. |female organs in the same individuals. 
Cavo.int maintained that the labrus 
channa and the sea perch possess, in the 
same individuals, two ovaries and two tes- 
LECTURE LVIII. ticles, and this from observing parts of the 
. ’ . ovaries undeveloped, and somewhat re- 
ON THE CRNERATIS ra ot orem OF FISHES sombling the ordinary condition of tes- 
} ; | ticles, as subsequently shown by Rv- 

Tue sexual differences of the genital | poLput. 
organs already established as a normal Fishes, so imperfect, as vertebrated 
character in the cephalopods, is preserved | animals, in all their more important sys- 
throughout all the classes of vertebrated | tems, still present the generative organs 
animals, but we still find all the indi- | so near to their embryo state of simplicity, 
viduals of each species of these highest | that they not only most closely resemble 
classes, commencing their development in | each other in the structure and form of 
both sexes, with the same form of genital | those organs in the two sexes, but also 
apparatus, and that form is female, like |in all the rest of their body the sexes 
all the lowest tribes of invertebrated ani- most closely resemble each other, like 
mals in their aduit state. In all the ani-|the higher classes of animals in their 
mals we have hitherto examined, the male | young state, before the sexual organs begin 
and the female organs are alike closed at | to exert their influence over the whole 
their upper extremities, and open only py | body, and like the invertebrated lowest 








IN THE 


tribes, where no sexual distinctions exist. 
It is chiefly in the higher reptile forms of 
the fishes, in the rays and the sharks, that 
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vancing to maturity in cells immediately 
behind them, and thus the two great sacs 
become filled with tens of thousands of 


we observe a marked difference in the} ova, all arrived at the same degree of de- 
sexes, and this affects both their internal| velopment. I have found these two sacs 
and their external parts, and, to a small | in the /ophius piscatorius, when filled with 
degree, the volume of the whole body. | ova, to have a length of nine feet, with a 
The females to be generally larger | diameter of five inches, and the contained 


than the males in the fishes, as in the am- | ova about half a line in diameter, so that 
phibia, and the males surpass them in the | there may have been some millions of ova 


beauty and variety of their colours. Fishes, 
like the inferior tribes of animals, are 
more subjected to the influence of the 
seasons in their generative function, and 
have fewer instincts with relation to their 
future progeny, than the higher vertebrated 
classes. This is most marked in the os- 
seous fishes, where the generative organs 
are most simple in their structure, and the 
sexes the most similar, where the impreg- 
nation of the ova most frequently takes 
place after their separation from the body 
of the female, and where, consequently, 
there is least intercourse betwecn the 
sexes. 

The ovaries of the osseous fishes consist 
generally of two long membranous sacs 
extending upwards from the posterior part 
of the anal opening ; they communicate at 
their lower end, and open by a single 
orifice into the common cloacal part of 
the intestine. They extend forwards along 
the sides of the vertebral column, below 
the kidneys and above the rectum and 
alimentary canal; so that they have the 
rectum in front and the urinary organs 
behind them,—a position different from 
that which they occupy in the mammalia. 
They resemble those of the human embryo 
when first detached from the corpora Wolf- 
fiana. These great ovarial saca are sus- 
pended by a duplicature of the peritoneum, 


| distending these enormous sacs, and filling 
the whole cavity of the abdomen. In some 
| of the osseous fishes, as the blennies, where 
the ova are impregnated internally, the 
ova remain suspended by their peduncle, 
and undergo the same process of develop- 
ment within the two great sacs, which 
they undergo in the oviparous species 
when they are detached from the oviducts 
and left to develop in the water. These 
|ovaries present a lobed appearance, like 
the kidneys of a serpent, in the lampreys, 
and in the eels and trouts, and the ova 
have been thought to burst through the 
parietes of these lobes into the abdominal 
cavity, and to escape by the two lateral 
openings near the anus, no other outlet or 
oviduct being perceptible. Sometimes the 
ovary of one side of the body only is deve- 
loped, and sometimes the one ovary has 
the appearance of a testicle, while that of 
the opposite side has the ordinary appear- 
ance and structure of an ovary. Cuvier 
|) observed the posterior part of the ovaries 
of the serranus or sea perch to have very 
| much the structure and appearance of the 
ordinary testicles, while they preserved the 
natural ovarial structure in their other 
| parts. 
In the osseous fishes the testicles, or 
milts, have the same situation, and nearly 
the same form, as the ovaries in the other 





and are generally distinguished by great sex, and they resemble in form those of the 
vascularity at their dorsal or posterior por- | human embryo when first formed with the 
tion. This highly vascular posterior part, kidneys from the deciduous corpora Wolf- 
extending along both divisions of this great fiana. They consist of two long glandular 
bifurcated ovarial sac, is thicker than the | sacs, extending forwards below the sides 
anterior parietes, and has a cellular or|of the vertebral column, suspended by 
cancellated internal structure. The ova! their peritoneal covering, communicating 
are developed in the cells of this posterior | with each other behind the rectum, like 


portion, and when mature, they burst the 
cells, and escape into the anierior part, 
which forms an undivided continuous sac, 
opening below into the anus. The poste- 
rior parietes of these two sacs form, there- 
fore, the secreting ovaries, and the ante- 
rior or inferior hollow portions form the 
two oviducts, in which the ova are enve- 
loped, and connected by a viscid secretion, 
preparatory to their being expelled in a 
connected mass. While the oviducts, as 
we may term these anterior membranous 
portions of the ovaries, are graduaily filling 
with ova which have escaped from the 
anterior layers of cells, other ova are ad- 


the ovaries, and opening by a single orifice 
behind the anus. Their thick vascular 
secreting parietes pour into their interior 
a turbid white impregnating fluid, abound- 
ing with myriads of animalcules, and 
which distends these sacs like the ovaries 
|at the breeding season. LeWwENHOEK 
calculated in the seminal fluid of a single 
| fish, thirty times as many animalcules as 
| there are of the human race on the surface 
|of the earth. The testicles, like the ovaria, 
lepen before the urinary passage, some- 
| times by a simple round orifice, and some- 
times by a prominent papilla, which re- 
sembles the open, grooved penis of reptiles. 
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This rudimentary male organ is seen inthe ) from the anus into a long external abdo- 
blennies and other viviparous species, and | minal pouch, formed by two lateral folds 
serves as an organ of intromission to im- | of the skin, in which they are hatched, 






egnate internally the ova of the female. 
The same grooved papilla is seen at the) 
opening of the oviducts in the females of 
these species, and represents the clitoris of | 
higher classes. The clitoris and the penis 
are also developed at the same period of 
the human embryo. In most of the osscous 
fishes, as in the amphibia above them, the 
ova are impregnated by the male after 
they have been discharged from the body, 
which shows that their whole develop- 
ment in the body of the female, and their 
discharge from the oviducts, is in no way 


dependent on the influence of the male. | 


This high position of the testicles in the 
cavity of the abdomen, not only corre- 
sponds with the position of the ovaries in 
the opposite sex, and with the permanent 
situation of the testicles in all the higher 
oviparous classes, but also with the place 
which these organs oecupy in the embryo 
state of all the higher viviparous quadru- | 
peds and man. 

As the ova in the osseous fishes, with- | 
out internal impregnation, are all de- 
veloped nearly at the same time, so we 
fiud them discharged from the body al- 
most simultaneously in a mass; but in| 
the viviparous species, as in almost all) 
other animals where the impregnation | 
tikes place internally, the ova are found 
in very different stages of devclopment in 
the ovaries at the same time, and the} 
young are seen to pass out in succession | 
from the oviduct as the ova are hatched | 
within that cavity. The young often attain 
t> a considerable size, before bursting, by | 
the powerinl action of their tails, the ex- 
t rior membrane of the ovum, where they | 
were enclosed along with the vitellus, 
which communicates by a narrow opening | 
with the cavity of the small intestine, as 
in higher animals. 
osseous fishes relating to generation, ex- 
tend almost exclusively to the deposition | 


The instincts of the | 


like the ova attached to the false feet un- 
der the post-abdomen of a lobster, or like 
the young in the abdominal pouch of a 
marsupial quadruped, or in the dorsal cells 
of a pipa. The whole yolk of the osseous 
fishes is swallowed into the abdominal 
cavity by the extension and gradual con- 
traction of the abdominal parietes over 
its exterior, as in higher classes. The 
minute scales are already seen develop- 
ed on this cutaneovs covering of the 
yolk, distant from each other. From the 
greater risk of complete impregnation 
where that takes place externally, and 
where there are such myriads of ova, we 
find the cicatricula, or the impregnable, 
part of the oyum, to extend here, as in 
the similarly circumstanced amphibious 
animals, nearly over half the surface of 
the ovum. The outer layer of the cover- 
ing of the yolk is continuous with the 
skin, and the inner layer with the intes- 
tine, and there is often seen in the abdo- 
men of the adult sharks a sac on the in- 
testine left by the vitellus. 

In the highest cartilaginous fishes —the 
rays and the sharks—we observe a more 
complex structure of the genital organs than 
in the osseous fishes, and one which is inte- 
resting, from the circumstance that we 
there witness the commencement of that 


| distinct and unconnected form of the 


most essential female parts, the ovaries 
and the oviducts, which continues up- 
wards to man. The form of the ovaries 
in the osseous fishes is a simple bifurcated 
sac, with thin membranous parietes, and 
a cellular internal structure at their dor- 
sal part, and their proper secreting ovary 
is only the cellular portion of the parietes 
next to the vertebral column. But in these 


| cartilaginous fishes, as in all higher ani- 


mals, the ovary is a distinct organ from 
the oviduct, and quite unconnected with 
it in the cavity of the abdomen. This re- 





and impregnation of the ova, as in the|sults from the complete concentration of 
amphibia and the inferior invertebrated | all the secreting part of the long ovarium 
tribes. In order to spawn in places suited | | of the osseous fishes, at the upper part of 
for the aeration and development and |the ovary, and a complete separation of 
sifety of the ova and the young, they be- |that secreting upper portion from the duct 

tike themselves at that season, often in | destined to convey its products. Thus we 
vast shoals, to a different climate, or to| arrive at the origin of the separate ova- 
the shallow shores of the sea, or ascend | rium and oviducts, and we begin a series 
estuarics and overleap cataracts, followed of animals where the female generative 
by the males, to impregnate the ova after | | Parts, the oviducts, are open both above 
they are discharged from the females. This | and below, which we have not yet seen 
function performed, they return to their | from the monad upwards; they were closed 
wonted haunts, and leave to nature the | in the female as in the male. We are 
development and rearing of the embryos | coming to forms of animals where there 
and young, attached by their glutinous is a more marked difference in the adult 
exterior to rocks or plants. The ova dis- | | sexual parts of the individuals of the same 
charged from the synguathus are received species, than in the inferior tribes, when 











wTeerwrwevrtwwrnvnvr -erwewerFewet oOo wf 


ow FtChlUMh[LhlUcrOrlCUCUPrlU 


Tr ieo6UMNVWV—UlUWDelOUN hlUCOCrlCMUEO CO CUWDSVUTCUC( CORT rr hlCUL rr hlCUL MVOC OUlUC rOlCULOlClCU 


i i De, De, Bid 





IN THE FISHES. 1021 
they were nearest to their origin, and |to the anterior extremity of the cavity of 
most like their embryo state in higher | the abdomen, close to the ovaries; be- 
animals. So it is in the human body, | low, they meet, and unite in a uterine sac 
when the genital and urinary glands are | situate behind the rectum. The yolks, of 
beginning to be formed from the primi- | great size, escaping from these large bo- 
tive and deciduous corpora Wolftiana. At | tryoidal ovaries, are seized by those wide 
the earliest period of development the two | infundibula and thick glandular oviducts, 
sexes are precisely alike, and formed ac-|and conveyed slowly through the canal 
cording to the female type—all females, formed by their glandular parietes, where 
like the lowest animals; at a later period they are surrounded in the upper part of 
a difference becomes perceptible, and by their course by the transudation of a thin, 
the great development of the organ of transparent, whitish, albuminous matter, 
ion in the one, and of excitement in like that surrounding the yolk of a bird’s 
the other, the most marked difference is egg. The outer membrane of the ovum 
established, which at length affects the in all fishes is the chorion ; the inner mem- 
whole structure and form of the body. brane is the yolk-bag, as in higher classes, 
This early identity of the sexes is also In their course downwards through those 
curiously connected with the theory of oviducts, they encounter two large kidney- 
monstrosities, which so often presentthem- shaped glandular organs, like those we 
selves in the forms of these parts, espe- already have seen on the oviducts of the 
cially in the lowest vertebrated classes, cephalopods, one upon each oviduct. 
where they are naturally most like toeach As the ovum passes through this glan- 
other in the two sexes, and consequently dular organ, it becomes enveloped with a 
most easily changed into each other. You large, compressed, tough, horny, elastic 
thus see, in the inferior osseous fishes, that capsule, which has a quadrangular form, 
sometimes one half of the body is male and, at its four angles, is prolonged gene- 
and the other is female; that one half of rally into long convoluted filaments of the 
an ovarium is in form of a testicle, and same horny matter, formed by the two 
that the other half of it below is like an sides of the gland, and it is sometimes 
ovary, resulting only from a slight differ- covered with elevated, thin, transverse, 
ence in the kind of organization of the parallel lamine. Thus, covered with its 
same continuous sac by which the one is horny exterior capsule, this impregnated 
y, but not certainly, enabled to ovum is now provided with the means of 
secrete the impregnating fluid peculiar | gradually distending the lower part of 
to the male condition of these organs, and _ the oviduct, by the projecting anterior or 
the other to secrete only the little sacs of descending angles of those horny cap- 
nutritious matter which constitute the ova | sules, which are thin and elastic; by their 
of female parts. It is more easy to change elasticity, and their extending forwards 
one form into another, where the differ-| through the oviduct, they have a tendency 
ences between them are slight, as in this | to open that delicate passage, as they pass 
case of the genital organs of osseous fishes. | along it, with their dense covering and 
Where the differences are more strongly | sharp-cutting edges. The long, convoluted, 
marked, earlier commenced, and more in- | glutinous filaments extending from the 
fluential, there we find, as in all the high- | four angles of this compressed ovum, serve 
est animals, and especially in birds, where | to attach these ova to marine plants, 
the genitals of the two sexes are very dis- | rocks, and other substances, or to keep 
similar, less of such monstrosities. In the | them suspended from the anus for a time, 
rays and sharks, those two isolated glan-| where they are held secure till they are 
dular organs for secreting the ova—the! hatched, and the young escapes from one 
ovaries—are situate at the upper and most/ end of the ovum, which is easily opened. 
anterior part of the cavity of the abdo-| Frequently they are retained in the cavity 
men, immediately below, and at the sides of, | of this last-dilated lower portion of the 
the vertebral aaiciomy in contact with the | united oviducts so long, that the capsule 











fold of the peritoneum, which assists in se- 
parating the cavity of the abdomen from 
the cavity containing the heart. Those 
ovaries discharge their ova, in slow suc- 
cession, as in birds, into the cavity of the 
oviducts, to receive additional coverings 
when they are matured sufficiently for that 
last ition. The two oviducts are here 
wide, convoluted, and of a lengthened 
form, connected behind by peat the 
peritoneum, like a mesentery, open 
above by a broad infundibulum, very near 








opens at one end by the separation of its 
simply contiguous edges, the young escapes, 
and the capsules themselves are discharged 
after the young, thus presenting an ovo- 
viviparous mode of generation, as in many 
reptiles. We observe that the young, while 
retained in those capsules, arrive at a high 
degree of development, and present the 
yolk-bag opening, by a narrow umbilical 
passage, almost asin birds and mammalia, 
into the cavity of the intestine, and hang- 
ing externally from that umbilical aper- 
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ture. It has here, in this young ray, not} tinuous with the skin and abdominal pa- 
been swallowed up by the continuous pa-| rietes of the embryo, and is nourished 
rietes of the abdomen, extending over the} by their vessels, but the inner membrane 
whole, as in the osseous fishes, but ago bed this yolk-bag, continuous with the 
through an umbilical aperture into the! membranes of the intestine, receives its 
small intestine, and the long tufts of re-| arteries from the celiac, and transmits 
spiratory filaments are still seen hanging | its venous blood to the venz portx ; con- 
from the exterior of the gill-openings. sequently there is no allantois nor um- 

In the male we observe in those tad-| bilical vessels. The surface of the dimi- 
pole-like, plagiostome, cartilaginous fishes, | nished soft chorion of the yolk-bag was 
acorresponding high development of the | found by Cuvrer to adhere to the inner 
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genital apparatus, and a considerable dif- | 
ference in the external form of the sexes. | 
The short, lobed testicles are placed high in | 
the cavity of the abdomen, like the ova- | 
ries of the female, and are loosely attached, 

like them, to the sides of the vertebral co- | 
lumn, by their peritoneal covering. Their 

lobes are composed of numerous smaller lo- 

buli, each of which consists of innumerable, 

very short, and minute tubuli-semeniferi. | 
The wide vas defeens, which comes from 

each testicle, passes forwards, then back- | 
wards, in the most convoluted manner, 

forming a long and large epididymis. The 

convolutions are most numerous and close 

at the upper or anterior portion of this 

long epididymis, and they become less as 

the duct enlarges, and proceeds backwards , 
to form a dilated part, like a vesicula semi-, 
nalis. The two seminal ducts, continuing 
downwards or backwards in the horizontal 
position of the body, from these small ve- 
siculz, end both in the same prominent 
conical papilla, which serves as an organ 
of intromission to impregnate the ova of 
the female internally. A part of the foot, 
or ventral fin, on each side of the male, is 
remarkably developed in size and in com- 
plexness of internal structure, to serve as 
an organ of prehension, to seize and re- 
tain, aud probably to excite, the female 
during copulation, which is probably ef- 
fected by the rays, which have no air-bag, 
in a recumbent position, on the sands at the 
bottom, where they reside, as well as float- 
ing vertically in the water. This prehen- 
sile organ of the male is sometimes in 
form much resembling the foot of a bird, 
and capable of being extended from a 
sheath in which it lies concealed. The 
testicles here occupy the place of the ova- 
ries, the vasa deferentia that of the ovi- 
ducts, and the vesiculz that of the uterine 
enlargement of the female. The testes, | 
like the ovaries and the kidneys, are de- 
veloped from the corpora Wolffiana. In 
the carcharias, where the ovum is com- | 
monly hatched within the oviducts, or in | 
their uterine sac, the covering of the ovum 
is thin and membranous, but provided 
with the usual long convoluted filaments, | 


surface of the uterine sac in the carcha- 
rias arrived at the full time, as firmly as 
by a placenta, and by a highly vascular 
peduncle. Thus we observe in the plagios- 
tome cartilaginous fishes, the rays and the 
sharks, the most complicated form of all 
the genital apparatus met with in this 
lowest of the vertebrated classes, and a 
form of the generative function most 
nearly approaching to that of the higher 
oviparous and even viviparous vertebrata. 

The sexual distinctions are less equi- 
vocally established in all the amphibious 
animals than we often find them in fishes, 
and these marked differences in the ge- 
nerative organs of the two sexes are here 
accompanied by more obvious distinctive 
characters in the general form of the body. 
We often observe in the amphibia the 


'external sexual distinctions increased at 
|the breeding season, when the internal 


generative organs are in most activity. 
The longitudinal dorsal serrated crest of 
the male tritons, and the hands of many 
of the male frogs, undergo a considerable 
change of size and form, corresponding 
with the periodical changes in the ge- 
nerative organs within, and we observe 
the same kind of changes produced pe- 
riodically in the external dorsal cells of 
the female pipa. Sometimes the whole an- 
terior extremities of the male frogs enlarge 
at the breeding season, and the external 
colou.s become more lively, as in the 
scales of the finny tribes in the season of 
procreation. The males are commonly 
smaller animals than the females in this 
class, as we see also in many of the fishes 
and reptiles. 

The generative organs of the amphibia 
are symmetrically developed on the two 
sides of the body in both sexes, and, like 
fishes, they are remarkable for their fer- 
tility. The two ovaries of the frogs and 


}toads are situated in the anterior and 


dorsal part of the cavity of the abdomen, 
connected, by a broad and convoluted du- 
plicature of the peritoneum, to the sides 


| of the vertebral column, behind the heart. 


This covering expands to form a large 
continuous round sac during the great 





formed, with the capsule of the ovum, in | development of the ova. The two long, 
the large reniform glands of the oviducts. | tubular, glandular, convoluted, and wide 
The external tunic of the yolk is con-|oviducts, with thick, white, secreting pa- 
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rietes, have their two superior openings | the whole of the genital parts of the male, 

near to those of the ovaries, at the sides of | swell at the breeding season, like those of 
the heart. The ova, seized the wide | the female ; and the male frogs, which are 
infundibula of the oviducts, imbibe through smaller than the females, leap upon their 
their chorion a t gelatinous se- | back, and, embracing their abdomen firmly 
cretion as they pass through their canals, | with their enlarged tuberculated wrists, 
which envelops the whole yolk, and remain in that situation for several weeks. 
which swells to a great size by absorbing The females betake themselves with their 
water when the ova are discharged from | burden to the water, where, from the den- 
the body into that medium. The oviducts sity ofthat element, the weight they sup- 
dilate at their cloacal termination, as in | port is diminished, and where they are ex- 
many cartilaginous fishes, and from this cited to the expulsion of the ova, and assist- 
uterine sac, formed by the union of the ed in that process, by the pressure of the 
enlarged terminations of the oviducts, the | adhering and embracing arms of the male. 
ova are conveyed out through the cloaca, As the ova are expelled, they are impreg- 
to be impregnated by the male fluid,| nated externally by the effusion of the 
effused over them as they escape from the | seminal fluid from the cloaca of the male, 
anus. The ovaries here areattached farther | without the aid of an organ of intromis- 





back in the abdominal cavity than the an- | 
terior free proximal terminations of the 
oviducts, and farther back than in the 
cartilaginous fishes, so that when they are 
distended with ova they fill the whole of the 
middle and dorsal part of the abdominal 
cavity, and the wide, convoluted, glandular 
oviducts surround their sides, from the 
heart to the anus. The ova, in the plicated 
and cellular ovaria, advance equally in 
the march of their development, and 
appear, as in the osseous oviparous fishes, 
without internal impregnation, like sim- 
ple sacs, filled with black globules of the 
same size, when mature for the oviducts. 
The want or imperfect state of the ribs 
allows them space to distend the abdo- 
minal parietes, and to develop in thou- 
sands, as we see in the lowest fishes, which, 
like them, have no internal impregnation. 
The ovaries here resemble in form the 
long, convoluted, membraniform ovaries 
of chelonia, but the ova of chelonia, like 
those of birds and of viviparous fishes, are 
found in very different stages of develop- 
ment, from their internal mode of im- 
pregnation. 

The male organs of the frogs and toads, 
though differing in form and function from 
the temale parts, have still a considerable 
analogy to them in internal structure and 
position, as we see in inferior classes of 
animals, and in the embryos of higher, 
and they originate from the same decidu- 
ous glands. The two white soft reniform 
testicles, consisting of minute follicles, or 
short tubuli semeniferi, are attached, like 
the ovaries, to the sides of the vertebral 
colamn, behind the heart and liver, at 
the same place with the long adipose 
lobes ; and the convoluted vasa deferentia 
after forming a small epididymis, which is 
perceptible even in the proteus, pass down 
more straight, along with the two ureters, 
through the —_ region, and dilate into 
two small vesicula seminales before they 








open into the cloaca. The testicles, and 


sion, as in the lowest oviparous fishes. 
The exterior membrane of the ovum quick- 
ly imbibes water, which swells the outer 
albuminous portion enveloping the yolk, to 
more than double its original size, and 
thus masses of ovaare produced by the same 
frog, which many times exceed the size of 
its whole body. These ova adhere toge- 
ther by their glutinous surfaces, sometimes 
in the form of long cords, or bands of ova, 
and sometimes in large, round, or lobed 
masses, adhering to stones, or other sub- 
stances, under the surface of the water. 
They are in great part consumed by birds 
and fishes and other tribes of animals; 
and the development of those which escape, 
and the bursting of the ovum by the mus- 
cular tail of the black uncoiled embryo 
tadpole, very much resemble the same 
phenomena in the ova of osseous fishes. 

The developed condition of the testes 
and ovaries seen in the arolotils, the pro- 
teus, and other amphibia with permanent 
gills, shows that these are not larva, but 
the adult conditions of inferiortribes. In 
the fritons the ova are impregnated within 
the oviducts, and pass out connected to- 
gether in long cords, where the young 
embryos require about fifteen days before 
they are ready to escape from the ova, and 
they retain their branchiz to a late period 
of their development. 

The male or the land salamanders pos- 
sesses a small organ of intromission, like 
the sharks and the rays, and impregnates 
hy copulation. The ova are hatched in 
the oviducts of the females, and the young 
are deposited in pools of water, already 
formed, like the tadpoles of tritons, with a 
compressed vertical tail, and with free ex- 
ternal branchix. The tail here undergoes 
only a partial metamorphosis in losing its 
thin vertical margins, and becoming round 
and short like that of the adult. The an- 
terior extremities develop before the pos- 
terior in these inhabitants of damp and 
marshy grounds, as in most of the higher 
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animals; and, contrary to what we ob- lopment of the general structure and of 
serve in frogs, where the posterior extre- all the organs of relation, the number of 
mities are first formed, are permanently such protected progeny is diminished, and 
large, for leaping and swimming, through the young are retained to a later pe- 
the whole of life. The male of the large riod of their development in connexion 
Surinam toad, bufo dorsiger, spreads the with the body of the parent. The internal 
newly-discharged ova over the rough back mode of impregnation, and, consequently, 
of the female, and there impregnatesthem, the internal development of the embryo, 
exposed upon the surface and adhering. to a variable extent, becomes a normal 
The female betakes herself to the water, character, from the ophidian reptiles 
the ova swell, and the skin of the back, at through all the higher orders of verte- 
first without cavities, extends over them brata. By the gradual development and 
in the form of open cells, where not ascendancy of the organs of excitement, 
only the ova are hatched, but where the and the consequent increased connexion 
young remain till they have passed of pleasure with the generative function, 
through their metamorphosis, lost their|it becomes more subject to the will 
gills, acquired feet, and are ready to ac- and feelings of animals, less regulated by 
company their parent from the water to the seasons, less influential in the eco- 
her wonted dungeons and solitary haunts. nomy, and more precise and limited in 
The male of the little bufo obstetricans as- | its results. The male fluid is no longer 
sists in extracting the large ova from its thrown indiscriminately over myriads of 
mace, impregnates them, and fixes them | Ova already discharged and detached from 
in clusters by glutinous filaments to its the body of the female, but is conveyed, 
own thighs. It thus retains the developing with great precision, by the activity of the 
ova till near the period of their hatching, | villous surface of the oviducts, to excite a 
when it betakes itself to the water; the | limited number of ova, and commence the 
ova burst, the tadpoles escape into the development of the young while yet within 
water, and the male parent, cleared of its | the body of the parent. Purkinsx and 





burden, seeks its accustomed rocky re-| VALENTIN say, that they have seen vibra- 
treats. Thus, we observe, that in propor-_| tile cilia in rapid action on the lining mu- 
tion as the organs of generation, and the| cous membrane of the oviducts and fallo- 
whole structure of animals, become more | pian tubes of reptiles, birds, and mam- 
complicated, the instincts extend beyond; malia, and also on the mucous lining of 
the mere deposition and impregnation of} the lungs, for half an hour after death, by 
the ova, and become gradually more exten-| viewing the detached membrane in water 
sively and mysteriously connected with| under the microscope. 
the future wants and conditions of the! Notwithstanding the imperfect means of 
young. | progressive motion and of prehension pos- 
| sessed by the ophidian reptiles, their sexual 
| organs, which are double and symmetrical, 
are placed on different individuals, their 
- } impregnation takes place internally, and 
LECTURE LIX. | their organs of ae 9 sd are hoe and 
cone . ’ often double. Like most of the other 
ON THE ny eng — oo | viscera of their long cylindrical trunk, the 
‘ / internal organs of generation present a 
As all the different species of animals | lengthened form in both sexes. The two 
form the component parts of one great/|long, white, lobed ovaries of the female 
and connected system, they are equally are situated before the two lengthened 
important in the economy of nature, and | kidneys, on each side of the spine, and 
means are adopted to preserve their ex- | exhibit the ova, like those of a bird, in very 
istence, not according to their supposed | different stages of growth, and of various 
utility, or imagined pre-eminence, but ac-| sizes. The two long, wide oviducts, open 
cording to the dangers which threaten the | and dilated at their commencement near 
extinction of their race. The lowest classes | the ovaries, pass down separately, accom- 
of animals, exposed incessantly to perils| panied by the ureter of the same side, to 
which they can neither perceive nor avert, | the back part of the cloacal termination 
and even the fishes and amphibia, the easy|of the intestine. The ova, of variable 
prey of all the higher predaceous tribes,|number, generally of an oval form, 
pour forth their ill-fated progenies in| equally broad at both ends, and covered 
roultitudes, like the sands of the sea, and | with a tough strong membrane, are seen 
oy. are destroyed in proportionate my-| at the breeding season in equal numbers, 
before they arrive at maturity. But| equally developed, and placed alternately 
as the means of foreseeing and avert-|in the two opposite oviducts; they thus 
ing danger increase, by the high deve-| occupy less breadth within the , and 
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pass out from the oviducts one by one 
alternately, but ly connected to- 
ether in long chords by a glutinous matter 
jormed in the oviducts. Theembryos arrive | 
at very different degrees of development 
within the oviducts, and are often hatched | 
in that situation, as we have already seen in| 
some of the amphibia and in many fishes | 
and inferior tribes of invertebrata. The | 
ova are commonly deposited on the ground, | 
under bushes, or long grass, or stones, or | 
in the cavities of decayed trees, where | 
they are soon hatched, and the rearing of | 
the young is left to nature, they having 

attained a high degree of deve- 
lopment before they burst the ovum. It 
has been observed by Grorrroy that the 
common snakes by being kept long from 
water are made to retain their ova for a 
longer time in the oviducts, and until 
they are hatched, the same animals being 
thus ovi or viviparous at the will 
of the experimenter. In the vipers the ova 
are generally retained within the oviducts 
till the ug are developed and have es- 
caped their coverings. In a boa 
constrictor of ten feet in length the ovi- 
ducts are about four feet long. The 
common is fragilis has, after long 
confinement, deposited before me twelve | 
ova in the space of twenty minutes; they | 
contained perfectly-formed young, enve- 
loped in a thin transparent amniotic mem- | 
brane, which they burst by the uncoiling 
and the struggling motions of their tail 
in about a minute after they were dis- 
charged from the cloaca. They presented 
a remnant of the yolk-bag suspended 
from the umbilicus. 

The sexual distinctions are but slightly | 
marked by external characters in these 
worm-like ophidian reptiles, and their in- 
ternal generative organs have the closest 
resemblance to each other in their perma- 
nent forms and in their situations in the 
two sexes. The long, lobed, white testi- 
cles of the male are situate, like the ovaries 
of the female, anterior to the kidneys on 
each side of the spine within the cavity of 
the abdomen, and the vasa deferentia, but | 
slightly convoluted to form an epididymis, 
pass down wide and separate, along with 
the ureters, to open into the sides of the 
cloaca at the base of the organs of intro- 
mission. They appear, as the ovarics of 
the embryo, at first like two long white 
filaments extending along the inner sides 
of the deciduous false kidneys, or corpora 
Wolffiana, and as they develop, they be- 
come more thick, short and lobed, than 
the ovaries, which acquire a more length- | 
ened, narrow, and equal form. The male 
organ, single in the cecilia, as in sala- 
manders, is generally double, and bifur- 
cated, and covered with recurved stiff 


spines at its free extremity. It is dou- 
ble, and each with a_ bifurcated glans, 
in the doas and pythons; and these or- 
gans of intromission or excitement are 
lodged in a long pelvic cavity posterior 
to the anus, protected above by the long 
curved and double transverse processes of 
the coccygeal vertehbre. The penes are 
most bifurcated in the rattle-snakes, They 
open into the cloaca, and protrude from 
that cavity in the act of impregnation. 
The male and female serpents dart their 
tongues, rub their necks and their glisten- 


' ing skins together, twine their bodies round 


each other, roll upon the ground, and bring 
their ani into contact, when about to copu- 
late. The rattle-snakes and some other 
viviparous species are said to protect their 


, young for some time after birth. 


Although less lengthened in form, the 
male and female organs of the saurian 
reptiles agree in general structure and 
position with those of serpents. The two 
ovaries are situate, like the two testicles 
of the male, high in the cavity of the ab- 
domen, anterior to the lengthened and 
permanently-lobed kidneys; and the two 
oviducts, like the two vasa deferentia, 
pass downwards or backwards between 
the kidneys, accompanied by the two 
ureters, to the cloacal part of the intestine. 


|The ovaria present the ova in various 


stages of growth; and five or six are often 


/seen in each oviduct in the lizards, pass- 


ing down in a continuous row, of the same 
size and form, and covered with a tough 
external membrane. They are impreg- 
nated internally, but are hatched out of 
the body by the natural heat of the cli- 
mates they inhabit. The convolutions of 


|the vasa deferentia in the males, form a 


more distinct and compact epididymis than 
in serpents, and terminate near each other 
in the cloaca at the base of a double organ 
of intromission, the two distal extremities 
of which are covered with sharp recurved 
horny papille as in serpents. Some are 
viviparous, as the seps, which is almost in 
the condition of a serpent, from the small- 
ness of its extremities and their distance 
from each other. The iguana, so common 
in the wootls of South America, where it 
feeds on the leaves and the fruits of the 
trees, deposits its large eggs in the sands. 
They form esteemed articles of food, like 
the flesh of this reptile, and are observed 
to consist chiefly of the yolk, with very 
little exterior albuminous matter. In 


‘the males of the lacertine and iguanian 
and scincoid sauria, the organ of intro- 


mission is distinctly double throughout, as 
in most serpents, and the lower openings 


of the oviducts are at a co; g 
distance from each other in the of 
the females. 
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The large concentrated ovaries of the | The male crocodiles of St. Domingo, ero- 
crocodilian sauria are placed more pos-| codilus acutus, combat fiercely for the fe- 
teriorly, near the kidneys, and the wide | males, which are more rare, and impreg- 
glandular convoluted oviducts pass for-| nate lying on their sides in the water. 
wards, then backwards, in their course | The females dig a cavity in the sands with 
from the ovaries to the sides of the) their feet and their muzzle, deposit about 
cloaca. The clitoris appears in a rudi-| thirty eggs in strata, alternating with 
mentary state, and near it, on each side,| layers of sand, watch and assist the es- 
the two tabular papilla, which lead from | cape of the young, which are small, defend 
the cloaca into the cavity of the perito- | them from the voracity of the males, and, 
neum. The ovaries appear often like two| it is said, feed them for some months, as 
large clusturs of minute white round ova. | pigeons feed their young, from the crop. 
The testicles occupy the same position be-| In the chelonian reptiles the two long 
fore the kidneys in the abdomen of the| plicated ovaries suspended behind the 
male as the ovaries in the female; and/ liver, resemble in their lengthened form 
the vasa deferentia, after forming a dis-| those we saw in most of the amphibia. 
tinct epididymis, pass backwards, wide and | But here the impregnation is effected in- 
convoluted, to terminate in the back part | ternally, as in other reptiles, and the ova 
of the cloaca at the base of a large grooved | enclosed between the two folds of this glan- 
organ of intromission. This organ con-|dular organ, are hurried on to very un- 
sists of an imperfectly divided corpus | equal stages of development, in order that 
cavernosum, grooved below as in the tor- | they may pass in slow succession into the 
toise, and capable of forming a tubular | oviducts, to receive the influence of the 
canal, by the meeting of its sides in a state | male. The ovaries appear like folds of 
of erection, when it projects from the |the mesentery clustered over with round 
cloaca and the anus. In a relaxed state | yellow yolks of all sizes. They are equally 
it is concealed within the cloaca, like that | developed on the two sides of the body, 
of a tortoise or of an ostrich; and on each | like all the other genital organs of both 
side of its base are seen projecting into| sexes in the chelonia and other reptiles. 
the cavity of the cloaca the tubular pa-|The oviducts are long, wide, tortuous 
pilla leading from the general peritoneal | tubes, thin, membranous, and plicated 
cavity of the abdomen. The ordinary di-| internally at their upper part, more thick, 
vided form of the male organ in the sau- | glandular, and villous, on their inner sur- 
ria is least observed in this grooved organ | face towards their cloacal termination, and 
of the crocodilian family in the alligators,| suspended from the sides by a broad, 
the gavials, and the true crocodiles. In| loose duplication of the peritoneum. The 
the crocodilus rhombifer, Weber observed | ova or yolks, seized loose by the upper 
two distinct male organs, as in lizards and| wide membranous extremity of the ovi- 
serpents, and covered not with horny, but/ ducts, imbibe in their course through 
with solid earthy spines. part a considerable portion of transparent, 
The alligator of Guiana, alligator scle-| thin, albuminous matter, which distends 
yops, deposits about sixty eggs in the the outer tunic of the ovum, and envelops 
loose sand, covers them over with dried | the round yellow yolk. Arrived at thelower 
leaves or straw, and defends them cou-| portion of the long oviduct, the outer sur- 
rageously when attacked. The alligators | face of the chorion of these distended and 
are said to bellow like oxen when they | almost spherical ova becomes encrusted 
meet for impregnation in spring. The | with a layer of white calcareous matter of 
eggs of the alligators have a tough, hard, | variable thickness, and sometimes nearly as 
and white calcareous covering, and the | dense as in the eggs ofa bird. We often find 
young, when hatched, escape immediately | four or five ova in each oviduct, already 
to the water to feed on worms, larvz, | completely enveloped in their calcareous 
and other small aquatic animals. The eggs | shell, and occupying a great portion of 
are used as food in Carolina and other |that canal. Thus enclosed in their tough 
parts where these animals abound. The | calcareous covering, the eggs pass through 
common crocodile of the Nile deposits | the thick wide inferior uterine portions of 
eggs larger than those of a swan, and | the oviducts into the large cloacal termina- 
covered witha tough, thick, white, elastic tion of the intestine, by two contracted 
shell, which becomes more dry and brittle | corrugated openings, and at each side of 
at the period of hatching. They are de- | the cloaca there is generally a wide recess, 
posited at three successive periods, with | more or less deep, into which ova may be 
short intervals, and about twenty each | received, till it be convenient to pass them 
time are laid upon the sands to be hatched | on oe» the anus. The clitoris is here 
by the heat of the sun in about twenty | developed as in some of the sauria and the 
days, if not destroyed by the carnivorous |struthious birds, and occupies the same 
jchneumons constantly in search of them. | situation in the cloaca of the female as the 
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penis in that of the male. The two - {some safe retreat, or upon the sands, be- 
toneal openings seen in the cloaca of the | yond the reach of the tide. The eggs are 
crocodilian reptiles, and near the anus of | deposited in great numbers, at intervals, 
most fishes, here pass through the in- | in the same cavity, and the newly-hatched 
terior and terminate at the apex or glans | young, with their yet soft covering and 
of the clitoris. thin soft bones, make speedily for the wa- 

The testicles, highly vascular, like the ter, likethe young crocodiles and alligators. 
ovaries, and consisting of numerous glan- | The yolk-bag was observed by Trepr- 
dular ceca, or tortuous seminiferous tu- | MANN in the young emys to enter the ab- 
buli, as in higher animals, form two reni- | domen and the intestine through an open- 
form com organs, below or in front of |ing in the sternum, through which also 
the lobed kidneys, and send out a wide, | passed the large allantois continued from 





* convoluted vas deferens, composed of the | the bladder. 


This convoluted duct of the testicle forms able for the high development of all their 
a lengthened epididymis on its inner side, | organs of relation, and this is not less ob- 
and then passes downwards, wide and less | vious in what concerns the existence of 
convoluted, along with the ureter of the | the species, than we have seen it formerly 
same side, to terminate in the back part | in all that relates to the maintenance of 
of the cloaca, at the base of a large and|the individual. Their high intellectual 
grooved penis. The penis, when present | development and complicated instincts are 
in animals, is generally large in propor- | not limited to mere sexual gratification in 
tion to the imperfect means which the | this function, or the disburdening their 
sexes have of seizing or approaching each | light body of the load of ova that weighs 
other in the act of impregnation, as we | it tothe ground ; they select a safe retreat, 
see in serpents, chelonia, cetacea, and | most artfully construct their nest, watch 
other animals where this organ is dispro- | over the products of generation with pa- 
portionately developed when compared | rental care, provide for the difficulties and 
with the other parts of their genital sys- dangers which attend the helpless condi- 
tem. This large male organ, terminated tion of the young, and thus, most inti- 
by a dilated glans, and lodged in the pre- mately, though mysteriously, connect one 
pucial cavity of the cloaca, is composed of | generation with another in endless succes- 
a double corpus cavernosum, separated | sion. Yet, the condition of the generative 
behind into two diverging crura, which | organs in this class, and the degree of de- 
pass down to receive attachment and sup- | velopment of the young within the body of 
port from the ossa ischii. Their inferior | the parent, are scarcely higher than in the 
median groove forms a canal for the se- | lowest reptile which throws its load of ova 


united trunks of the small tortuous ceca. | The birds, like the insects, are remark- 
| 


minal fluid, by the meeting of its edges in 
the erected state; but there is yet no cor- 
pus spongiosum, for there is no urethra to 
pass through this imperfectly-formed em- 
bryo state of the organ of excitement. You 
perceive, from the simple form of this 
large organ in the tortoises, that the great 
outward bulk of an organ in the animal 
frame does not necessarily imply a high 
degree of development and elaboration of 
its internal structure. The two canals 
from the cavity of the peritoneum here, 
as in the females, pass through the cor- 


into the water and heeds them no more. 
|The internal female parts of the birds 
'merely prepare a large supply of nutri- 
;ment, and a large and safe domicile for the 
| future embryo, which must pass through all 
the phases of its high development, exter- 
| nally to the body of the parent. The evo- 
lution and development of the numerous 
| and complicated young within the oviducts 
| being incompatible with the living habits 
|of birds, and having no marsupium for 
|their reception, which would be alike in- 
|compatible with their activity, they must 





pora cavernosa, to terminate at the end of | press their heated body on the developing 
the glans, and not at the base of the male | eggs, and these must have solidity to 
organ, as we saw them terminate in the | withstand the pressure of constant incu- 
crocodilian reptiles. The genital openings | bation, and brittleness to yicld to the 
in the cloaca of both sexes are here inter- | struggling embryo when ready to escape. 
posed between the ends of the uretersand |The safe transmission of the large and 
the urinary bladder, as in monotrema and | brittle eggs of birds through the abdomi- 
other animals, where the parts retain this | nal and pelvic cavities, requires that they 
condition of development. The land tor- | should pass down singly and in slow suc- 
toises dig a hole in the ground to receive | cession, which, however, would be incom- 
their eggs, and leave their protection to| patible with the functions of two perfect 
their shelly covering, and their hatching ovaries and two pervious oviducts in this 
to the elements. The large turtles of the! class; and hence the necessity for that 
deep, visit the desert shores by night, and remarkable unsymmetrical development 
deposit their eggs in excavated holes in| which we observe in the female genital 
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organs of birds. Yet all birds begin the! membranous, narrower than the lower 
development of their genital parts by} portion, and secretes the transparent 
having these organs not only similar on! colourless albuminous matter which is 
the two sides of the body, but identical in| imbibed by the outer membrane of the 
form in the two sexes. The sexual differ-| ovum and envelops the yolk. Its internal 
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ences of the same parts gradually make 
their appearance in the different indivi- 
duals which compose the species, and an 
unequal development is at length percep- 
tible in the genital organs of the two sides 
of the body, those of the left side conti- 
nuing to increase in magnitude and per- 
fection, while those of the right side ap- 
pear to stop, and to retrograde in the march 
of their development. This is, perhaps, 
dependent on the right descending aorta 
of reptiles being alone preserved in birds, 
as the left alone is preserved in mammalia, 








plicated mucous coat passes insensibly into 


the even smooth villous surface of the infe- 
rior uterine or cloacal portion of the ovi- 
duct which secretes the external solid cal- 
careous covering of the extra-vascular cho- 
rion of the egg. Both ends of the oviduct 


|are smoother, however, than the inter- 


| vexing more glandular portions, ard the 


inferior portion, which retains the entire 
egg with its shelly covering, is thicker, 
wider, and stronger, than the rest of this 
canal, This inferior uterine ion as- 
sumes also a longitudinally plicated > 
t 


and we observe it often to affect, though | ternal surface in its collapsed state. 
toa less extent, the male as well as the | opens into the left side of the posterior or 
female organs of this class, In a few| terminal part of the cloaca, exteriorly to 
birds the ovaries are seen equally deve- | the termiuations of the ureters, by a con- 
—_ on the two sides; often a rudiment} tracted muscular orifice, capable of great 

the right ovarium is seen beside the dilatation. This posterior part of the 
large ovary of the left side, and in others, cloaca, which receives the ureters and 
no trace of the right ovarium is percepti- genital openings in both sexes in birds and 
ble. They lie under the prominent part of reptiles, is analegous to the urethro- sexual 
the sacrum, anterior to the first or largest canal of monotrema, and to the urethra 
lobes of the kidneys, and appear like aj of ordinary mammalia. The clitoris, when 
cluster of small, round, yellowish-white | developed, as in the ostrich, and also the 
ova, of unequal sizes, and enveloped in a| bursa Fabricii, when present, are situate 
thin and highly vascular peritoneal cover- | more posteriorly, or externally, in a prepu- 
ing, which ruptures when the ovum is/|cial vestibule. This Jurse, opening into 
mature, and forms a cicatrix when it has | the middle of the dorsal part of the cloaca, 
escaped into the oviduct. The oviduct of occurs in both sexes, is often a double sac, 


the right side is absorbed, or impervious 
at its upper part, corresponding thus with 
the atrophiated condition of the ovary of 
the same side; but it is often left in part 
vious, like a small cecum, at its lower 
cloacal termination. The oviduct of the 
left side, when in activity, is long, wide, 
and convoluted, attached behind by a dou- 
ble fold of the peritoneum, loose like a 
mesentery, and has thick glandular parie- 


and is similarly situated to Cowper's glands 
in the mammaiia. 

The two soft white reniform testicles of 
the male occupy the same situation, ante- 
rior to the kidneys and close to each other, 
as the ovaries of the female, and they are 
more constantly equally developed and 
effective organs on both sides of the body 
than the corresponding organs of the other 
sex. They consist of numerous small tor- 





tes, plicated internally at its upper part, | tuous tubuli or glandular ceca, converging 
with longitudinal folds of the mucous coat, | from the periphery of the organs towards 
and more even and villous in the interior | their interior or median margin, where they 
of it lower portion. It is thin, wide, and| terminate in the spermatic vessel, and 
funnel-shaped at its upper ovarial extre- | like the ovaries, they enlarge much at the 
mity, without fimbriated margins, where | breeding season, where that occurs peri- 
it seizes the loose ova detached from the odically. The spermatic vessels form, by 
ovarium. The ova hang by only a small | their numerous close convolutions, a small 
peduncle before they escape from their , epididymis, extending along the inner mar- 
peritoneal covering, as you see in the wild | gin of each testicle, and then pass down, 
swan. There are two ovaries, you observe, | more wide and less convoluted, near to 
in this condor vulture, cathartes gryphus,|each other, along the middle of the sa- 
a large left ovary, consisting almost en-|crum, to terminate, as in reptiles, and as 
tirely of pedunculated ova, and a muchjthe corresponding female passages of 
smaller right ovary, containing also some | birds, in the middle of the dorsal part of 
pedunculated ova, which, it detached, |the cloaca. They accompany the ureters, 
would have easi'y passed into the wide'and open separately near them in the 
left oviduct with those of the left ovary. | urethro-sexual or posterior part of the 
The upper portion of the oviduct be- cloaca, where there is oftena papilla, or a 
low the infundibulum, is thin, soft, and| rudimentary open erectile penis, and 
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sometimes, as we see in the ostrich, a/feetus, as the albumen evaporates and the 
large grooved maie organ, like that of ator- yolk is absorbed. Thus we find in the 
toise. This male organ, common in aquatic birds, as in the reptiles, that the ovum 
birds, is lodged, like the grooved clitoris seeks no new attachment, by means of its 
sometimes seen in the females, in the ter-| chorion, to the uterine system of the pa- 
minal prepucial vestibule. When of dif-|rent, after it is once severed from the 
ferent sizes, the left testicle is larger than ovary, and the two halves of the uterus, 
the right, as in .the ovaries of the female, long and convoluted, like the two sper- 
thus showing that the unsymmetrical de- matic vessels of the male, still remain de- 
velopment of the genital organs, so im- tached from each other, to their cloacal 
portant in the living economy of female termination, like the oviducts of inferior 
birds, arises from some organic arrange-, animals, and the embryo uterus of all the 
ment common to both sexes, though less higher animals and man. 
influential and less important in the male. | 
With the generative organs of both 
sexes developed by nature at the pairing | 
season, the male bird, like the male frog, . 
leaps upon the back of the female, oben! LECTURE LX. 
her head with his beak, her pelvis with his) gy THE GENERATIVE SYSTEM OF 
feet, fans her with his wings, and pushes MAMMALIA. 
her tail to one side, and when the ani are 
juxta-posed, and the male fluid, or the) Tue generative organs of the mammalia 
male influence, is hurried on by the active! present us with the highest condition of 
lining of the oviduct, to impregnate at once the most universal and important organic 
numerous developed ova, which descend | system possessed by living beings, that 
in slow succession through the open elas-| by which the existence of the species is 
tic pelvis, to be hatched externally by the prolonged on the earth beyond the limited 
tender care and heat of the parent or the period allotted to individuals, and this su- 
parents. The seminal vessels are often periority is indicated by its numerous sub- 
dilated like two vesicule seminales before | divisions, and the complicated character 
they terminate in the cloaca, and their two) of all its parts, which are greatly diversi- 
prominent terminal papille in the cloaca, | fied in form, structure, and situation, in the 
correspond with the double penis, so com- different tribes which compose this inte- 
mon in serpents and lizards. The ovum resting class. The principal modifications 
of birds, like the Graafian vesicle of mam-/ of these organs in the mammalia are more 
malia, is at first transparent and colour-| obviously connected with differences in 
less in the young ovarium, then becomes;|the general form of the body, or in the 
white and turbid, and at length is a yellow | living conditions of the species, than in the 
yolk; itis gradually absorbed, and at length | lower classes of animals, and are in strict 
swallowed in, by the abdominal parietes of | accordance with the unity of plan and the 
the developing chick, and we can often per- | progressive march of development we have 
ceive on the small intestine of the newly traced in this system from its lowest form. 
hatched, and even the mature bird, aminute | The sexual differences which distinguish 
cxcal appendix left in the situation where | the individuals of species are here more 
the yolk-bag formerly opened into the ali-| constant and great than in all the infe- 
mentary canal. This I have also seen on rior classes, and the genital organs, which 
the corresponding part of the small intes-|are double in both sexes, are for the most 
tine in the human fietus. The female bird part equally developed on the two sides of 
can alone produce and discharge periodi- | the body. The bulk of the whole body, 
cally its crops of ova, like the sexless coral | and especially the breadth of the anterior 
its reproductive gemmules, but the deve-j half of the trunk, is greater in the males 
lopment of the embryo requires the influ-/than in the females, which are generally 
ence of the male. The abdominal situa- characterized by a greater development of 
tion of the testicles of birds still corre-|the pelvic region, for the long-continued 
sponds with their permanent position in| internal maintenance of the young, and 
the inferior vertebrated classes, and in the|the males are often distinguished by an 
inferior orders of mammalia, and also with | increased growth of their external parts, 
their embryo condition in all the higher|as the hair, the horns, and the teeth. 
species, and in man. The calcareous | The generative organs of the mamma- 
| 





covering of the choricn in this class cuts | lia, like the general form and structure of 
off all connexion between the embryo and | the body, are at first identical in the two 
the parent, and necessitates an external/ sexes, as we find them permanently re- 
development by incubation, as in a second | tained in the lowest animals, and as they 
uterus, where this porous crust becomes present themselves in the embryo state of 
an organ of respiration to the developing /all the higher classes. The ovaries here 
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the ovaries in all the vertebrated tribes 
in inferior classes, and com with the | above the osseous fishes, and to remain 
testicles of the male, and they contain at| for the most part as separate canals 
all times a comparatively small number of | throughout their whole extent, although 
ova or vesicles. The ovaare contained in| assuming distinct characters, and per- 
asoftglandularand highly vascular texture, | forming distinct functions, in different 
which is inclosed in a double tunic, and of their course. They still present 
placed near the fimbriated extremity of each | this isolated form throughout their whole 
fallopian tube. The ovaries are unequally | extent in many of the inferior mammalia, 
developed on the two sides of the body in |as the marsupialia, the monotrema, and 
the monotrema, that of the right side be- | some of the rodentia, where we commonly 
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ing sometimes, as in birds, scarcely disco- 
verable, while the left appears like a large | 
cluster of unequal-sized ova. The ova or 
ovules, in the ovarium of mammalia, as in | 
birds, are most developed on the surface | 
of the organ ; they contain a transparent, 
colourless, oily, and albuminous fluid ; they 
appear to ezcape by the orgasm of sexual 
excitement ; they leave a yellow cicatrix 
or corpus luteum in the part of the ovary 
which they formerly occupied; they are 
seized by the wide fimbriated opening of 
the fallopian tubes, and they appear to be 
generally impregnated in these passages. , 
The ovaries are the analogues of the tes- 
ticles, and having no continuous internal 
ducts, with distinct openings, they secrete 
isolated globules of similar matter, or | 
ovules, which, as foreign bodies, burst 
their coverings to escape, if not expelled 
by the convulsive orgasm of sexual union ; 
they are situated where the testicles are 
first developed in all the mammalia, and 
where they permanently remain in many of 
the lower tribes; they are covered by the 
same tunics as the testicles, when in that 
situation ; they are supplied by the same 
arteries in both sexes; and they some- 
times descend, even in our own species, 
like the testicles, through the abdominal 
rings, as I lately showed you in an adult 


female (Goetlich), who exhibited here | 


the androgynus condition of her sexual 
organs. They are sometimes partially 
connected with the fimbrie of the end) 
of the oviducts or fallopian tubes; they | 
are covered with the fold of the perito-| 
neum forming the broad ligament of the 
uterus; and they vary much in different 
quadrupeds, in the number and the extent 


say that there is a divided uterus. The 
same detached form of the two lateral 
halves of the uterus is seen in the embryo 
of man, and of the animals which come 
nearest to him, and this embryo condition 
of the organ is sometimes preserved in our 
species, as a monstrosity, through life. 
The body of the uterus in the higher or- 
ders of mammalia is formed by the union, 
toa greater or less extent, of the lower 
ends of these two oviducts. When they 
are united only to a small extent below, 
they form two large cornua uteri above, 
leading to the narrow fallopian tubes, as 
we see in the ruminating and most of the 
other herbivorous quadrupeds, and to a 
less extent in the carnivora and other or- 
ders; and where they have united toa 
greater extent from below upwards, they 
form the triangular uterus of quadrumana, 
with acute angles, or the more rounded 
pyriform organ of the human body. The 
upper or ovarial end of the fallopian tube 
is generally wide, membranous, and fun- 
nel-shaped, like the infundibulum of the 
oviducts of birds, with margins more or 
less fimbriated, and attached at the upper 
edge tothe ovarium. We have seen that 


| the whole oviducts of the females are the 


analogues of the spermatic vessels of the 
males in oviparous animals, and the same 
analogies are obvious in these parts, whe- 
ther they transmit an ovum with its cho- 
rion calcified on the surface, and thus 
isolated, as in birds and chelonia, or with 
its chorion soft and adhering, as in mam- 
malia. The lower united portion of the 
oviducts forming the body of the uterus, 
corresponds, therefore, with the dilated 
vesicuie seminales of the male, and the 





of development, or the size of the ovules | upper narrow convoluted portions of these 
or Graafian vesicles which they present in | oviducts, next to the ovarium, and forming 
the adult state, these being numerous and | the fallopian tubes, are supplied, not by 
large in the monotrema, as in the ovaries | the uterine, but by the spermatic arteries, 
of birds; fewer and smaller in the marsn- | like the epididymis of the male, and have 
pialia, the edentata, and the rodentia, and! been regarded as a dilated and shorten- 
perhaps the least and fewest in man./ ed and uncoiled condition of that long and 
They have a lengthened narrow form in| convoluted part. The ovarial opening of 
the human embryo, and in that of all the| the fallopian tubes in the dolphin is as 
higher vertebrata, as they have in the| wide as the whole length of the ovarium, 
adult state of cetacea, serpents, osseous! being about half a foot in diameter. The 
fishes, and other inferior tribes. fallopian tubes are very long, narrow, and 

Now we have seen the oviducts to con-| convoluted, like spermatic vessels, in 
tinue distinct and separate organs from | many of the rodentia, as in hares, rabbits, 
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and guinea-pigs, thus showing that the male, which here retains its embryo con- 
sexual differences of the parts have been dition through life, as indicated both by 
developed to a less extent in these inferior its reptile-like form and its diminutive 
bird-like forms of quadrupeds, than they size. It is single in the highest mamma- 
have arrived at in the higher orders. lia, as in quadrumana and man, and bifid 
The long narrow detached uteri of the in the lowest, as in the monotrema and 
monotrema, like their two ovaries, are un- marsupialia, like the corresponding male 
equally developed on the two sides of = organ in these different tribes. In many 
hrm og that of the left side being, as in carnivora and rodentia, where the penis 
birds, larger and longer than the right, of the male is supported by an internal 
and with thick, glandular, and plicated bone, the same osscous support is seen in 
internal parietes. They are wider at their the clitoris of the female, though in a 
two extremities than in their middle, and rudimentary state. This organ, which is 
they open separately by prominent lateral only partially developed, and often want- 
papille into the common urethro-sexual ing in the reptiles and birds, is more con- 
canal or vagina, rather higher than the stant in the mammalia, and is lodged in 
two openings of the ureters, as in birds the anterior or prepucial part of the va- 
and reptiles. This divided condition of gina. Like the penis of tie male, it has a 
the uterus, seen also in the marsupialia, corpus cavernosum attached by a double 
appears to be there continued downwards root to the rami of the ischium ; it has a 
through the upper portion of the va- small glans and a disiinct prepuce; it re- 
gina or urethro-sexual canal, so as to ceives the same artery, vein, and nerve, 
produce a bifurcated termination of that,and the distribution of these is remark- 
canal, corresponding with the reptile-like | ably similar in the two sexes. Although 
bifurcated form of the glans penis in) it is open behind in most of the mamma- 
the male. These parts preserve this di-' lia, on the side next to the urethra, and 
vided form in the female kangaroo, | destitute of a corpus spongiosum, like the 
notwithstanding the single termination | penis and the clitoris of a reptile, we find 
of the glans _— in that animal. The it tubular in the makis, and traversed by 
vagina thus at its upper part in the|/the urethra like their male organ. It is 
marsupial quadrupeds, retains its usual| sometimes seen, as an abnormal character, 
form and position in the monotrema,/so large in women, that the individual 
receiving the terminations of the divid-| appears to possess both male and female 
ed uterus, as it receives the single os’ parts, and can partially perform the func- 
tince in higher mammalia. The gelati-| tions of both, but completely neither, and 
nous secretion common in the uteri of all/ this is the kind of hermaphrodism which 
the mammalia, and in the oviducts of in-| we found so common as a normal struc- 
ferior tribes, at the period of gestation, is/ture in many invertebrated classes, where 
formed in unusual abundance in the mar-/the clitoris was so large as to serve for 
— quadrupeds, closing the orifices of} copulation or for mutual excitement. 
he uteri, and enveloping the attached e openings of the genital and urinary 
umbilicated embryo in its ovum. In the| passages we saw close to each other in 
half united or bicornate uteri of higher|the females, and‘also in the males, of ovi- 
orders, we often find a single large ovum | parous yertebrata; they are still as close 
extending its long chorion nearly to the|to each other in the vagina of the mono- 
a of both cornua uteri, and conse-}trema, and nearly as much a Ene py mn 
requiring nunmwrous placent# or|in that of the marsupial qu but 
s in its course, while in morejas we ascend through hight orders 
con tribes the two cornua uteri, long|these two systems have their openings 
a convoluted like oviducts, are found to} more separated from each other, and the 
contain numerous ova attached by more| vaginal space appropriated to the genera- 
circumscribed portions of their soft and|tive function is increased, till we find the 
deciduous chorion, and the surface of at-|urethra in the makis included in a dis- 
tachment of the ovum is still more limit-j}tinct tubular clitoris, as in the penis of the 
ed in the concentrated triangular forms|male. The two small interrupted canals 
of the uterus with thick parietes, met with] pointed out by Maxricui and by Garr. 
in many of the cheiroptera, quadrumana,|Ner, in many quadrupeds, running from 
and man. So that we trace the human/the ovaries along the broad ligaments, and 
uterus developing from its embryo state,| the cornua and body of the uterus, to open 
or from the simplest oviparous form of the} separately into the vagina at the sides 
lower tribes, by the gradual shortening,/of the urethra, have been shown by 
and uniting, and thickening of two sim-] Raruxe to be the remnants of two ducts 
ple membranous oviducts. pervious in the embryo, and leading 
The female organ of excitement is the}from those remarkable deciduous renal 
clitoris, the anajogue of the penis of the} bodies the corpora Wolfiana, which pre- 
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cede and form the first rudiments of the 
urinary and genital glands in the em- 
bryos of both sexes in all the higher ver- 
tebrata. The cloaca, which receives in the 
oviparous vertebrated classes all the ex- 
crementitious openings of the digestive, 
genital, and urinary systems, becomes 
gradually divided by the descent, poste- 
riorly, of the rectal vestibule, to open upon 
the surface of the body by a distinct anal 
orifice, and the urethro-sexual canal is 
thus at length isolated from the rectal, as 
we ascend from the monotrema, and the 
rodentia and the edentata through the 
higher orders of quadrupeds. In the em- 
bryos of mammalia, as in the lower ovi- 
parous animals, not only are the genital 
organs alike in the two sexes, but the 
ovaries or the testicles and the kidneys 
arise from the same gelatinous mass, their 
ducts accompany each other, and open 
together into the same part of the cloacal 
termination of the intestine, so that these 
two great systems, so different in function, 
are almost repetitions of each other in 
their origin and structure. The most 
marked difference in the internal struc- 
ture of the genital parts in the two sexes 
is the detachment of the fallopian tube 
from the ovarinm, the separation of the 
duct from its gland, in the female, while 
the vas deferens remains continuous with 
the secreting tubuli of the testicle in 
the opposite sex, and this has been sup- 
posed to arise from the greater extent 
of separation which takes place between 
the two branches of the spermatic ves- 
sels in the embryo of the female than 
takes place in the male. This is a slight 
modification in the distribution of these 
common vessels, which many circum- 
stances might casily induce at an early 
period of development, when all the parts 
are yet similar in the two sexes, and 
pliable to every modifying influence, and 
when all forms of monstrosfties or ab- 
normal formations are so easily and per- 
-manently produced. 

The male genital organs of the mam- 
malia present a greater development of 
the primary glandular parts, the testicles, 
and of the organ of excitement, the penis, 
than we find in the corresponding parts, 
the ovaries and the clitoris of the females, 
and these parts are also generally dis- 
tinguished by a greater change of their 
primitive position in the body. The tes- 
ticles, like the ovaries, originate in quad- 
rupeds, as in birds and reptiles, from the 
inner parts of the long deciduous corpora 
Wolfiana or false kidneys of Ratuke. 
These two long, fusiform, soft, deciduous 
glands, extend in the embryo along the 
whole of the back part of the abdo- 
minal cavity, from the heart to the pel- 
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vis; they are, next to the liver, the most 
vascular organs of the trunk, and give 
origin to the kidneys as well as to the 
genital glands. The long parallel ‘tes- 
ticles and kidneys of osseous fishes, ex- 
tending along the sides of the vertebral 
column, retain through life the embryo 
form which they first present on being 
newly developed or detached from the 
inner sides of the two corpora Wolffiana 
in the next higher classes. These two 
genital and urinary glandsin quadru- 
peds, however, quickly assume a more 
short and rounded form, and are seen al- 
ready detached from the inner margins of 
the corpora Wolffiana, at the period of the 
closing of the last branchial openings of 
the neck. The penis and the clitoris are 
developed nearly at the same time with 
the testes and ovaria, and these sexual 
glands are earlier than the kidneys in their 
development. In the human embryo, 
before the closing of the branchial open- 
ings in the neck, the testes and the kid- 
neys (without a trace of the’supra-renal 
glands yet developed) are seen as long, 
narrow, parallel, cylindrical glands, ex- 
tending longitudinally along the whole of 
the back part ofthe abdominal cavity, as 
in the adult state of osseous fishes, and 
they open at that time, close together, as 
in fishes, into the cloacal termination of 
the intestine. The testicles or ovaries of 
man, as those of quadrupeds, birds, and 
reptiles, have, at this early period, the 
kidneys extending along their median and 
dorsal margin, and the large corpora Wolf- 


fiana along their outer lateral margin. This 


primitive abdominal situation of the testes 
seen in all the adult oviparous vertebrata, 
and in the embryos of all the higher mam- 
malia, is still permanently preserved in 
many of the lowest animals of this class, 
as in the cetacea and the monotrema; in 
others they descend, guided by the guber- 
naculum' testis, to a variable extent, to- 
wards the abdomiffal ring, as in the seals 
and the walrus; in others they pass ont 
through the abdominal ring only at the 
rutting season, to swell externally, and 
afterwards in their more collapsed state 
to be returned into the abdomen, as in nu- 
merous genera of burrowing rodentia ; and 
in most of the higher orders of mammalia, 
as the carnivora, cheiroptera, quadru- 
mana, and man, they pass down early into 
an inguinal scrotal cavity, and remain per- 
manently external to the abdominal cavity. 
They come down earliest into this region 
in man, and we sometimes see the ovaries 
themselves descend through the abdominal 
ring in the human female, and lodge in 
the labia pudendi, thus forming a divided 
scrotum. 

By the various positions of the testes, 
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we perceive that in the lowest tribes of 
animals nature has carefully provided for 
the safety of these important organs by 
retaining them within the abdomen, and 
has exposed them, for various reasons, on 
the surface of the trunk, only in the high- 
est tribes, which have sagacity to protect 
them. The testes are composed of nu- 
merous minute, more or less convoluted, 
follicles or tubuli, as in the lower tribes of 
vertebrata, which converge from the pe- 
riphery of the organs towards their in- 
terior margin, where they often form a 
reticulate plexus at the commencement of 
the epididymis, as in the human body. 


They differ chiefly i the extent to which | 


the tubuli are divided and convoluted 
within the organ, the extent of the mar- 


From the marginal retiform mass form- 
ed by the converging tubuli of the testes, 
pass out numerous vasa efferentia, which 
form by their tortuous convolutions the 
whole substance of the epididymis, and 
from the united trunks of the vasa efferen- 
tia in the epididymis is produced the sin- 
gle vas deferens which conveys the semi- 
nal fluid to the organ of intromission, 
through which it passes in all the mam- 
malia by a distinct tubular canal, and not 
by a simple groove, as in the oviparous 
vertebrata. The epididymis thus formed 
hy the vasa efferentia enlarges with them 
and their tubuli at the rutting season, es- 
pecially in the inferior mammalia, which 
are more regular and periodical in this 
function than the higher tribes. The vas 





ginal reticulate portion formed by the vasa | deferens, proceeding single and tortuous 
efferentia, and in the number and convo- | from the end of each epididymis, soon be- 
lutions of the ducts forming the epididy-| comes more straight in its course and 
mis. They appear generally as if com-| wider in its diameter as it proceeds to 

sed of a soft white parenchyma inter-| terminate in the commencement of the 
nally, from the interlacement and small-| urethra, and in many of the pachyderma 
ness of the component, convoluted, or tor- | and ruminantia it forms an enlargement 
tuons tubuli, and from the soft white se-| before opening into that canal. They open 
cretion which fills their cavities. The | generally ata little distance from the neck 
whole interior is supported by the firm|of the bladder in a small recess of the 
cartilaginous radiating portions of the me- | urethra, protected by a fold of its mucous 
diastinum. These tubuli seminiferi, com- | coat directed outwards, and the vesicule 
posing the body of the testicles, become | seminales open into the same part. These 
progressively more and more lengthened, | large receptacles of the male fluid, the 
tortuous, and convoluted, as we ascend | vesicule seminales, are less important in 
through the vertebrated classes from fishes | the male than their analogue the uterus 
to man, and, like the tubuli uriniferi com-|in the female, and are most irregular 
posing the mass of the kidneys, they pre-|and inconstant in their existence and 
serve the same diameter, to their shut pe-| in their forms, being large reservoirs in 
ripheral extremities, however long and|many of the lowest quadrupeds, as the 
convoluted they may be in their course.|rodentia and the pachyderma, as well 
The number of convolutions formed byjas in the higher orders of cheiroptera, 
each single tubulus is sometimes so great | quadrumana, and man, while they are 
as to give a minutely lobulated appear-| wanting in many intermediate animals 
ance to the surface of the testicles in this | among the ruminantia, the monotrema, 
class ; but in the inferior classes this lobu- | the marsupialia, and the carnivora. Cow- 
lated appearance of the surface is pro-|per's glands are generally larger and more 
duced by separate groups of tubuli, as in| subdivided in the lower mammalia than 
most other glandular organs. The tubuli|in man. The prostate glands, commonly 
scminiferi individually appear to be more | double, composed of many large branched 
minute and short, and they are more nu-| follicles, and opening into the same part 





merous in the lower classes of animals | 
than in the higher ; and their length and 
convolutions increase with their size as 
we ascend in the scale. They are re- 
markably small, short, and numerous, 


of the urethra with the seminal passages, 
are more constant in the mammalia than 
the vesicule, and though generally less 
connected than the vesicula with the pro- 
duct of the testicles, they have been con- 





forming minute lobules in the testes of the | sidered as more like the analogue of the 
rays and sharks; they are still very small, |} uterus. They sometimes appear as parts 
but long, in the testes of birds; they are|of the vesicule, and both together may 
observed to be much larger, longer, and/represent the uterus. By the develop- 
more tortuous, in carnivorous quadrupeds, | ment of a corpus spongiosum in this high- 
and in the rhinoceros, the hog, the cyno-|est vertebrated class the canal of the 
cephali, and especially in some of the ro-/ urethra is completely enclosed, and the 
dentia; and in man each lobule of the|open grooved male organ of intromission 
testes is composed of a single, long, tor- | of the inferior oviparous tribes is here con- 
tuous, and convoluted seminiferous vessel | verted into a more perfect tubular penis. 
or tubulus, uncoilable by maccration, | Its glans, formed by the corpus spongiosum, 
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is still often covered with sharp recurved | cheiroptera, quadrumana, and man, where 
horny spines, as we saw the extremity of the freedom and the flexibility of the arms 
this organ in reptiles, to retain its place enable them to manipulate and support 
during long copulation, especially where | the young, and for the same reason we 
the vesicule seminales are wanting, and|see them thoracic in the herbivorous 
the urethra is often supported in these | cetaces. The number of the nipples is 
same animals by a grooved bone extend-/| regulated by the number of young which 
ing longitudinally through the organ.|the parent is capable of producing ata 
This organ is still spiny and bifid, and| birth, and they are generally two where 
lodged in the cloaca in the ornithorhyn-|the mamme are thoracic. Thus, we ob- 
chus, as in reptiles; it is bifid in many | serve that in this highest class of animals, 
marsupialia, concealed in the cloaca in| where the whole organization is the most 
some rodentia, very large and concealed complicated and the most delicate, means 
beneath the exterior parietes of the ab- | are provided to retain the embryo in con- 
domen in the cetacea, suspended along the | nexion with the parent, till it has arrived 
abdomen in the herbivorous and carnivo- at a degree of development surpassing 
rous quadrupeds, and hangs free in the that of all the inferior tribes, and thus one 
cheiroptera and quadrumana, asin man. | generation becomes connected with an- 
Now, the product of conception in this! other by ties of affection, which necessa- 
class, the ovule or ovum, burst from the | rily increase in strength as we ascend to 
ovary, impregnated, and conveyed free, | man, whose helpless condition in infancy 
like a minute, soft, transparent hydatid, | most requires their influence, and in whom 
through the fallopian tube, is engrafted by | they form a principal source of individual 
its chorion into one or more points of the | happiness and support, and the greatest 
cornua or body of the uterus, where it is| bond of social union among families and 
matured to a very variable extent in the | nations. —_ 
different orders, and hatched in the act of} Such then are the various organic sys- 
expulsion, when the fetus, naked, feeble, | tems which enter into the composition of 
and helpless, requires the further process | animal bodies, and such appear to be the 
of lactation to complete its development, | general laws which regulate their forms in 
so far as to enable it to provide for itself. | the different tribes of animals. Notwith- 
Many of the quadrumana and the cheirop- | standing the endless diversity which they 
tera are observed to menstruate periodi-| present throughout the animal kingdom 
cally, like the human species, and F.) in their general forms, and in their sepa- 
Cuvier has observed the same in the) rate details, we everywhere observe great 
genette among the carnivora. The mam-/| simplicity and uniformity in the laws 
mary glands, thus forming a supplement- | which regulate their forms, a perfect 
ary part of the generative system, begin| unity of plan in their composition and 
their development, like other glands, by | structure, and great regularity and har- 
being simple follicles, cellular internally,| mony in the order of their developments. 
opening by numerous minute excretory | With a few simple earths, thrown out upon 
ducts, without papille in the monotrema, | the surface, or diffused through the inte- 
and with prominent sheathed nipples, | rior, or collected in the central parts, we see 
placed beside the anus, in the blowing | constructed all the different forms of the 
cetacea. These primary follicles become | organs of support, and from nine vertebral 
more subdivided, and their minute tubuli | elements all the complicated skeletons of 
form internal lobes in higher orders, and, | the vertebrata. From the common animal 
at length, in the highest mammalia, as in| matter of the hard parts, originate the va- 
man, these tubuli become extremely mi- | rious ligaments and organs of attachment ; 
nute in their subdivisions, commence in/|and from the simple irritable cellular 
little vesicular dilatations at their shut/ tissue of the lowest tribes, are gradually 
extremities, are clustered into lobuli, and | developed the numerous strata and fasci- 
these into larger lobes, and open at the} culi of muscular fibres so admirably ar- 
extremity of a prominent nipple, some-/| ranged and adapied for the various mo- 
times by a single excretory duct, as in the | tions of the body, or of its separate parts. 
ruminantia, or by numerous orifices, as in| From globules of almost invisible minute- 
most of the other mammalia. The position | ness, and neurilematous tubes, cylindrical 
of these organs on the trunk depends | or sacculated, are successively formed all 
much on the facility of access afforded to|the different kinds of nervous filaments, 
the young in lactation, being near the | ganglia, and cerebral organs, so myste- 
vagina in the predaceous cetacea, inclosed | riously connected with the motility and 
in the pouch of the abortive marsupialia, | sensibility of animals, and with all their 
inguinal, or ventral, or ventro-thoracic higher intellectual operations, and from 
in most of the horizontal quadrupeds, or the cutaneous covering of the body we 
pectoral in the more vertical forms of j See developed the organs of the senses, 














a oe ee ak ae ae ee 








_ maeemretire" + © mF ee ee Se ST hlULrSerOhlUCOOUCFT™UC<C( may SO! ~ 


8S ee tee OO tee 


* he 


ee me 


“ar 








CONCLUDING REMARKS.—PUBLICATION OF THE COURSE. 


Placed at the extremities of sensitive whole long course; a perfection in short- 
nerves. The mucous lining of the ali- hand writing at which I had no conception 
mentary cavity gives origin to the va- that that most valuable art had yet are 
rious glandular apparatus which open rived. 
into its interior, and the superficial’ The engraved illustrations which ac- 
covering of the body to the cutaneous company the printed lectures are due to 
glands. From simple vessels we have the pencil of my intelligent and skilful 
traced the successive formation of the pupil Mr. Townsend, who has frequently 
cavities of the heart, and the whole com- copied them from nature, and, considering 
plex machinery of the vascular system, his other academic studies, it must be ac- 
which gives origin to a respiratory organ, knowledged that they are executed with 
by seeking the influence of the surround- skill, judgment, and taste. I only regret 
ing element, in gills or lungs, a lacteal' that these oral demonstrations have not 
system by its extension to the intestine, been more adequate to the importance of 
and a lymphatic by reaching every point the subject, and the character of the work 
of the system. From the simple primi- in which they appear, and more worthy of 
tive cellular tissue of the body, we trace the expense and care with which they 
the formation of its cutaneous covering have been laid before the public. 
and the various forms of its epidermic When | mentioned to you, at the com- 
exudations, and from the simplest fissi- mencement of this course, Mr. Wakley’s 
parous and gemmiparous forms of the ge- design to collect and print these lectures 
nerative system the gradation is not less re- in the pages of his widely-circulated jour- 
gular and progressive, tothe most compli- nal, I little anticipated that I could thereby 
cated forms presented by the oviparous have afforded occasion, even to the most 
and viviparous classes. The transient ill-disposed persons, to wound the feelings 
forms of the organs in the higher classes of that gentleman. But I regret to find 
of animals represent successively the per- by the Medical Gazette of the 23rd of No- 
manent forms of the lower, and the laws vember last, that there have been some 
of animal development have continued to! persons mean enough to make that simple 
operate with the same undeviating uni-| announcement a pretext for harrowing up 
formity since the first appearance of the feelings of Mr. Wakley by recalling 
animal forms on the earth, as we observe assertions as false as they were malicious. 
in those which govern the rest of the! It is ever the fate of independent jour- 
material world. So that while this inte- nalists who stand aloof from selfish and 
resting study relates to the most compli- | servile ends, and criticise with equal seve- 
cated forms of mechanism, and the most’! rity the high and the low, to live in con- 
complicated phenomena to which the hu- | stant warfare, and to become the obj 
man mind has access, and constitutes the of watchful malice, jealousy, envy, and 
science of all organic structure and the detraction. 
philosophy of all anatomy, its discoveries,| These captious hirelings have found much 
which unvail the most mysterious opera- fault with my applying the term “learned” 
tions of nature, have all the evidence of to the Editor of Tue Lancet, but I am 
physical science, and, like the sublime confident that none capable of appreciat- 
truths of astronomy, have all the perma. /ing intellectual labour would refuse that 
nence of that order and harmony which appellation to one, who, by his own ex- 
have been established from the beginning | ertions, has done so much to spread and 
throughout the universe. |perpetuate medical information, which, 
Yet one word, Gentlemen, before we | without him, must have been lost to the 
part, touching the publication of these’ profession and to science, and whose pen 
jcctures in Tue Lancet. The reports of; has never been at rest in exposing the de- 
them, drawn up by my able countryman | fects of, or in suggesting improvements 
and professional brother Mr. Macchristie, in, our medical institutions, in encourag- 
are executed with a fidelity, fulness, and ing genius, in rewarding merit, in reprov- 
accuracy, which are to me remarkable, ing the ignorant and the arrogant, and in 
when I consider the novelty of these stu-| forwarding the general interests of our 
dies in our scientific institutions, andj) profession. But, perhaps, this anony- 
how little they are generally understood | mous person of the Gazette would have 
by our medical men, and when I look to thought Mr. Wakley more worthy of such 
the innumerable technicalities with which | a title had his claims to it been founded on 
these lectures are replete, and the intricate | the discovery of a universal antidote in a 
discussions into which they have often led |“ Pilula ex mica panis,” or some equally 
us. Indeed, in looking over his reports, | | efficacious nostrum of an ignorant quack. 
cannot perceive that he has omitted a} Every low epithet of scurrility and 
single sentence, and scarcely evena word, | abuse, not excepting even those of “ false- 
which I have spoken to you during this) hood,” “forgery,” and “ blasphemy,” has, 
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in these anonymous articles of the Ga- 
zette, been wantonly vented against the 
Editor of Tue Lancet, whose publica- 
tion it is said I commended to my class, 
in consequence of my re being grati- 
fied by the manner in which my name 
has been mentioned im some of the ad- 
vertisements of Tur Lancet; and the 
same impudent menials have accused me 
of entering into a secret compact with 
Mr. Wakley to puff this University. 

You will ever observe that the keen 
edge of satire falls harmless, and turns 
back upon itself, when tempered with 
such rudeness and vulgarity: just criti- 
cism shuns the heat of malice and vitupe- 
ration, which evaporates its true spirit. 
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1 regret to say that I have seen that 





mation in which it is held among medical 
men. Had that journal been the produc- 
tion of some servile minions, hired to 
forward the ends of private interest, or 
perty spirit, or corrupt monopolies, or 
place-hunting adventurers, and to slander 
systematically the rising and liberal insti- 
tutions of their country, it must long since 
have sunk, by exciting the contempt and 
disgust of all sensible men, or it would 
now have lingered on a miserable cxistence, 
prolonged only by the precarious glean- 
ings of its slander, detraction, and false- 
hood. Tur Lancet, every one knows, was 
commenced and is conducted by a private 
surgeon, and it presents a phenomenon 
perhaps unique in the history of our litera- 
ture,—of an extensive weekly periodical, 









highly-talented and learned gentleman | devoted to one department of science, 
but once in my life, and I have never had | which is confessed, even by its enemies, 
a word of written correspondence with | to spare no man, and to have no patron 
him on that or any subject whatever. The among the “ great,” and which yet for ten 
other statements and insinuations relat- long years has fought its own battles for 
ing to me in that Gazette, are equally | the diffusion of useful medical knowledge 
false and impertinent. I have never been | and the reform of medical abuses, and 
guilty of courting the praise or shun- | with so much success, that now, when its 
ning the criticim of any journal. A | greatest victory is in prospect, our public 
lancet which is in constant employment | bodies seem to vie with each other in their 
must inflict many a wound, bat if it be | endeavours to accomplish its objects, and 
guided even with moderate skill and judg- | to rob that journal of the glory of its con- 
ment, those whom it cuts must be be- | quests. 

nefited by the bleeding. The best crite-| With these remarks, so foreign to our 
rion of the merits of a public journal, I| proper subject that I beg you to excusc 
have ever considered to be the opinion | imy introducing them, I conclude the pre- 
and support of the public; and the long-| sent course, and wish you all snecess in 
continued and vast circulation of Tue | your future pursuits, and much happiness 
Lancet is the best testimonial of the esti- | and usefulness in your professional career. 


END OF VOL. II.—1833-34. 
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A. Aneurysm, ax illary, ligature of the subcla- 
Viau in, 717 ; traumatic, 766; spontane- 
Avpvomen, passage of ahay-knife into, 112), ous, 708; of the beart, 699; of the 
tumour of, 752 ; disease of, 833. brachial artery, Dupuytren on, 376, 416 ; 
Abscess, in the posterior mediastinum, 385’ _ treatment of, 763, 
of the thigh, 632; situated on the lum- | Angle, facial, Sir C, Bell on, 828. 


bar nerves, 912. Animaicules, fissiparous, generation of, 
Abscesses, deep-seated, 594. 1008. 

Absorption in the process of dentition, 220; Aunelides, the nerves of, 4:6, 579, 677, 

of the right lung, 833. il. 

Acalepha, Professor Grant on, 646, 866, Anteone, Professor Grant on, 616. 

959, 1007. Anthelmintic, anew, remarks on, 274. 
Acid, chromic, preparation of, 76. Antimony, in pneumonia, 85; adminisira- 
Aconitine, remarks on, 118. tion of, 88; tartarized, use of oiatment 
Actinia, nerves of, 482. of, in nevus, 557. 

Affusions, cold, 253. Aorta, Sir C. Bell on, 352. 

Age, effect of on the pulse, 116. Aplysia, Professor Grant on, 680,710, 1016. 

Agony, expression of, 825. Aponeurosis, palmur, division of, 224. 

Ague, cases of, 357. Apoplexy, remarks on, 464. 

Air, accumulation of ia the vter.s, 355. Apothecuries’ Act, inefficiency of to protect 

Air-bags of fishes, 970. medical men, 629; Company, liceutiates 

Air-saes of the acalepha, 959. of, 119; proceedings of against Mr. 

Aldersgat+-street Dispensary, 911; resig- M'Farlane, £03, 566; conduct of to 
nation of Whitsed at, 952; anniversary Scotch students, 204; dialogue at, 325 ; 
dinner of, 363; anti-medical committee, dinner of, 638; Company, of Dublin, 

doings of, 81. strictures on the conduct of, 125. 
Alexander, Dr. J., on tue cerebral patho- Appendix vermiformis, 796. 

logy of children, 380, 586. Arachnida, Professor Graat on, 515, 581, 
Alimentary canal, inflammation of, 461. 965, 1012. 
Alkaloids, the newly discovered, 117. Arachnoid membrane, lesions of, 460. 
Alveoli, maxillary, remarks on, 219. Arapabaca, remarks on, 274. 
Amphibia, Professor Granton, 74, 548,584, Archer, Mr. W., on lithotrity, 311. 

614, 968, 1022. Argenti nitras, in glossitis, 054; in tonsil- 


Amputation of the leg, 252; of the arm at __ itis, 859. 
the shoulder, 252, 368, 840; of the en- Arm, injury of, 252; burn of, 832. 
tire superior maxilla, 256; purtia!l, of Army Medical Boud, operations of, 57 ; 
the lower jaw, 285; of the neck o! the appointments by, 82; dinner of, 393, 
uterus, 487 ; of a portion of the upper jaw, 475; note 1es;ecting, 940 ; its injurious 
575; of the finger, 663; of the toes, $48,, — proc-edings, 777. 

Am»utations, on the union of wounds after, Artery, femoral, ligature of, 567; brac hial, 


63. aveurysms of, 376,416; subclavian, ligae 
Amygdalitis, lecture on, 032. | ture of, 717. 
Anusa:ca, cuse of, 720, Arteries, Sir C. Bell on, 351; Dermott’s 


Anstomy, Comparative, lectures on (vide! plates of, 543, 640; torsion of, S26, 640; 
Grant, Professor} ; “wong remarks on, method of obliteratiog, 763. 


519; morbid, remarks on, 459. Articu'ations of limbs (vide Grant, Pro- 
Ancl-, contusion of, 855. fessor) ; a ticulations, geveral survey of, 


Andrew, Mr. W., on the examinations at 20). 
Avothecaries’ i1.l], 204. Articulata, P:o‘easor Grant on, 675, 867. 


Angina pectoris, case of, 223; stridulosa,| Ascid:e, Professor Grant on, 9ub. 
complicated with rubeolu, 334. 


| 


Ascites, cu-e of, 450, 720. 














Asphyxia, theory of, 315; Dr. Kay on, 387. | 

Asterias, Professor Grant on, 485, 647. j 

Asthma, characters of, 794. 

Atmosphere, weight of, 901. 

Atom, origin of the term, 445. | 

Atoms, the theory of, 440, 492, 671. 

Atrophine, remarks on, 117. 

Attorney coroners, Justice Taunton's stric- 
tures on, 78. 

Aves. (Vide Grant, Professor.) 

Axilla, aneurysm in, 717. 

Ayre, Dr. J., letter from, 815 ; on small and 

frequent doses of calomel in cholera, 

889. 





B. 


Pack, Dr., letter respectiog, 775, 

Bacot, Mr. Edmund, death of, 82. 

Bain, Dr. W. P., on ascites, 831. 

Bandaging, tight, caution against, 652. 

Batten, Mr. J. T., on angina pectoris, 228 ; 
note from, 361. 

Batten, Mr. W., on the cholera, 816. 

Beaman, Mr. G., on the cholera, 754. 

Beavers, Professor Grant on, 955. 

Beds for invalids, accounts of, 58. 

Belladonna in strangulated hernia, 424. 

Ber, Sin Cuances, course of lectures by, 
on the Hunterian Preparations, in the mu- 
seum of the Royal College of Surgeons 
in London, illustrative of anatomy and) 
physiology, viz. :— J 
Lecture 6. The teeth.—Their form and 

functions ; the bills of birds ; the pte- | 
rodactyles ; dissimilarity of teeth and | 
bone ; insensibility, life, growth, and | 
decay, of the teeth; the process of| 
dentition, 216. 

Lecture 7. The teeth (concluded ).—Pro- | 
perties of tooth and bone ; formation 
and growth of the deciduous and per- 
manent teeth; teeth of gramnivorous | 
animals; of the rodentia; peculiarities 
of the teeth of the byena and the ele- 
phant, 265. 

Lecture 8. On elasticity and muscularity. 
—Elasticity of living parts contrasted 
with their muscularity; enlargement) 
of the surfaces of joints; cartilages, | 
synovial membrane, burse ; the tra-! 
chea in man and birds; the arterial! 
coats, 346. 

Lecture 9. Elasticity and muscularity 
(concluded). — Muscular contrasted 
with elastic power; uniformity of the 
circulation; non- contractility of 
nerves; muscularity of arteries; vo- 
luntary and involuotary muscles, 414. 

Lecture 10. The muscular and nervous 
sustems.—The relations which exist 
between these systems and mental ex-| 
pression; materialism; sympathy of 


INDEX. 







coon; Mrs, Siddons’s acting; the 

phrenic nerve ; the passions, 745. 

Lecture 11. Expression.—The anatomy 
of expression ; connexion between the 
lungs and the thoracic muscles ; feel- 
ing, as exhibited in the smile, in fear, 
in terror: hydrophobia; Kaphael’s 
Death of Ananias; expression of the 
teeth and lips; expression of rage ; 
expression of the horse’s head; the 
respiration of furious animals, 794, 

Lecture 12. Sensation.—Physiology of 
sensation in the eye; voluntary mo- 
tions of the muscles ; errors in Buffon’s 
account of the “first man ;” the mo- 
tions of the eve; the organ of touch ; 
education of the infant's eye ; the mus- 
cles of the orbit; the haw in the 
horse ; the membrava nictitans, 800, 
ecture 13, Sensation and expression.— 
Their union in the eye: Sir Everard 
Home's views of the reflection of the 
eve; character and structure of the 
face in the infant, in the adult, and in 
old men; the brain-case; the facial 
line; the mouth ; the nose; the ear; 
the works of the ancient sculptors, 
829, 
ecture 14, The nervous system. — Its 
anatomy and physiology; history of 
the lecturer’s discoveries; the nerves 
of the lower animals; the sympathetic 
nerve ; the spine, 881. 

Lecture 15. Epitome of the nervous system. 
—The respiratory nerves; the pro- 
duction of apoplexy ; the action of the 
orbicularis oeuli; the fifth pair; the 
portio dura; Magendie’s views; con- 
clusion of the course, 881, 

Benevolence, organ of, 897. 

Berzeiius, labours of, 525. 

Bevan, Mr. W., on dropsy, 450. 

Bill, county coroners, copy of, 454; re- 
marks on, 469. 

Bills of birds, 786. 

Bimana, Professor Grant on, 176. 

Birds, Professor Grant on, 216, 401, 408, 
551, 584, 785, 821, 953, 994, 1021, 1024, 
1027. 

Birmingham Infirmary, memorial of the 
officers of, 47; remarks on, 504; Hos- 
pital, statement of the physicians of, 596. 

Birth, extraordinary, 421. 

Bladder. ( Vide Calculi.) 

Bleeding and antimonials, effects of, 86; 
in fever, remarks on, 193; and belladonna 
in angina pectoris, 228 ; in the cold stage 
of intermittents, 357 ; accidents resulting 
from, 376; in inflammation and irrita- 
tion, 339; in hydrocephalus, 588. 

Blenorrhea, m the male, 848. 

Blindness, sadden, from disease in the 
brain, 149. 


- 


the Jungs, the heart, and the stomach ; | Blo: d, abstraction of (vide Wardrop, Mr.), 


respiration ; illustration from the Lao- 


17 ; anomalous effects of, 25; in erysi- 
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pelas, 657; Dr. Reid Clanny, expe- 
riments of, on, 502%, 576, 755, 862; ef- 
fusion of, 659 ; effusion of, around frac- 
tured bone, 656; globules in, 872; of 
vertebrata, peculiarities in, 945. 

Bloodvessels, the systems of. (Vide Grant, 
Professor. ) 

Bloomfield, Mr. H., on lithotrity, 840. 

Blundell, Dr, E. S., on the mineral magnet, 
760, 

Boas, Professor Grant on, 743. 





Bond and Gale, Messrs., letter from, 616. 

Bone, extraction of a piece of from the | 
bronchus, 419. 

Bones, friability of, in cancer, 656. | 

Borthwick, Dr.G.A., on bleeding in fever, | 
193, } 

Botany, lecture on, by Dr. Murta, 297 ; 
professorship of in the Dublin Univer- 
sity, 361. 

Boyer, Baron, death of, 551. 

Bradshaw, Mr, T., letter from, 592. 

Brain, tumour of, 149; inflammation of, 
381; Andral on diseases of, 463 ; patho- 
logy of in children, 586 ; injury of, 681 ; 
contusion of, 726—7; effusion on, 726, 
730; fibres of, 824; as the organ of the 
mind, 827 ; origin of the nerves at the 
base of (vide Bell Sir C., and Grant Pro- | 
fessor), 881. 

Brains, of the vertebrata, Professor Grant 
on, 545. 

Breast, lymphatic engorgement of, 536. 

Bristol Infirmary, remarks ou, 241 ; address 
of the surgeons of, 248, 471, 595; am- 
putation of tumour of the groin at, 422 ; 
memorial from the teachers of the medical 
school of, 425. 

Bronchus, extraction of a piece of bone 
from, 419. 

Brodie, Sir B., clinical remarks by, on stric- 
ture of the rectum, 250; baronetage of, 
784. 

Brookes, Mr. B., election of, 400, 

Brougham, Lord, remarks by, on dispensa- 
ries, 666. 

Browne, Dr. J., on plaster of Paris in frac- 
tures, 682. 

Bryan, Mr. FE. L., on the heart's impulse, 
359, 

Bubo, lecture on, 633. 

Buckland, Professor, researches of, 270. 

Bulmain, Mr. H., on chromic acid, 76. 

Burn, deformity trom, 832. 

Burrowes, Mr. J., on cholera, 892. 

Bursa Fabricii, 789. 


Cc. 


Cachalots, Professor Grant on, 435. 

Cesarean operation, successful performance 
of, 128; Mr. Greaves’s case of, 148; 
vaginal, case of, 317. 

Calculi, urinary, removeable by lithotrity, 
4.52 ; cases of, 311, 367,554; new mode of 





extracting, 557 ; different modes of treat- 
ing, 685 ; new instrument for crushing, 
840. 
Calomel in cholera, 815, 889, 950. 
Callus after fractures of the patella, 648. 
Cambridge, system of graduation at, 29. 
Camels, Professor Grant on, 791. 
Cancer, M. Dubois on, 246; effect of, on 
the hones, 656. 
Canterbury Hospital, exclusion from, 815. 
Carbon, free. (See Clanny, Dr.) 
Caries of lumbar vertebra, lecture on, 533. 
Carlisle, Sir A., advertisements of, 703. 
Carnegie (Colnaghi) ats Collins, 361. 
Carnivorous quadrupeds, muscular system 
of, 438. 
Caspar Hauser, acute smell of, 228. 
Catheters, remarks on, 751. 
Cautery, the actual, application of, 37, 830 


| Cerebrum, diseases of, 464 ; injury of, 681 ; 


Dr. Grant on the development of, 553. 
Cerebellum, smallness of, in reptiles, 549. 
Cephalopods, Professor Grant on, 520, 711, 

919, 967, 998, 1017, 

Cetacea, Professor Grant on, 455, 552, 585, 
791, 954, 977, 990, 995. 

Celsus on lithotomy, 689. 

Charcoal powder, use of in dissections, 
277. 

Charities, medical, observations on the mis- 
management of, 529, 363, 694. 

Charter to the London University, proposed 
grant of one, 160, 164, 194, 201, 240, 
278, 284, 699, 864. 

Ciatham, medical arrangements at, 165. 

Cheiroptera, Professor Grant on, 135, 493. 

Cheek, fistula of, 561. 

Chelsea and Brompton Dispensary, 366. 

Ctemistry, London University prizes in, 
531, 364; papers by Mr. Hiley on, 440, 
492, 521. 

Chest, physiology of the motions of, 795. 

Cheyne, Dr. R. R., on the Tunbridge 
Wells Dispensary, 701, 855. 

Children, afflicted with smuall-pox, ex- 
posure of, 520, 331; venereal affections 
of, 451; cerebral pathology of, 586. 

Cholera in swine, 192; malignant, treat- 
ment of, 542, 862; re-appearances of, 
635, 771, 775; Dr. Tytler on, 667; salt 
an water emetics in, 754, 774, 782, 806, 
814, 851, 854, 836, 837, 863, 892; 
phosphorus in, 816; case of, 861; rice 
as a cause of, 863; colchicum in, 863; 
calomel in, 815, 889, 950. 

Christ’s Hospital, on the mismanagement 
of, 604, 694; Dr. Hue’s election at, 700, 
731, 

Chromic acid, mode of preparing, 76, 

Chyle, constituents of, 817. 

Circular, n yn-professional, 336, 

Circulstion, lesions of, 463; cause of the 
uniformity of 410; distribution of, 873 ; 
development of the systems of, 956. 
(Vide Grant, Professor.) 
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Cirrhopoda, Professor Gr-nt on, 486, 579, 
676, 961. 

Clanny, De. R., ou the blool, 502, 576, 
7.55, 862. 

Clark, Mr. C., on relaxation of the uterus 
during labour, 590. 

Clavicle, exostosis of, 5€5; fracture of, 655. 

Clinics in Loudon and Paris, 321. | 

Clio borealis, Professor Grant on, 700, 

Clough, Mr. W.C., on a singular case of 
disease in the brain, 149. 

Coarctuation of the pelvis, requiring the Ca- | 
Sarean operation, 148. 

Codeine, experiments on the properties 
of, 118. 

Coffee, on tle use of, 75. 

Coitus, immediately before suicide, 114. 

Colchicum in various diseases, 93; in fluor 
albus, 655; in cholera, 862. 

Colchicine, remarks on, 118. 


Cold, pgpenien of, 659. | 


Coley, Mr., on medical reform, 45. 

College of Physicians, evidence respecting, 
812, 841; its libera'ity in granting 
licenses, 901 ; conduct of at the passing 
of the Apothecaries’ Act, 902 ; evidence 
of Sir H. Halford on, 903. 

College of Surgeons, Dublin, remarks on, | 
157 ; history of, 274; its rejection of a 
candidate, and its corruption, 282; 


causes of the corruption in, 323; sys-| 


tem pursued by the rulers of, 389, 604; 
Mr. Cusack's care of the charter of, 398, 


598 ; singular proceedings of, 537; par- | 


liamentary investigation of the munege- 
meat of, 629; the deputation of to Lon- 
don, 472, 597, 861 ; letters to the mem- 
bers of, 853, 910. 

College of Surgeons, London, rejections o/ 
students at, Si; petition of, versus the 
University, 158, 104; remarks on the 
petition of, 237, 278; conduct of the 


council of, respecting the Bristol Hos- | 


pital, 241 ; coufession of the council of, 
242; character of, given by the coune)! 
themselves, 280; exposé of the system 
of, by the council, 3¥6. 
Collins v. Carnegie ( Colnaghi), suit of, 541. 
Coluber scaber, denwl apparatus on the 
spine of, 716. 


Colvan, Dr. J., on an epizootic disease in_ 


a pig, 192. 
Com) nation, chemical, old notions of, 446. 


Com» ression, of the brain, 63, 729,765; of | 


arieries, 765. 
Coxcovns for the chair of Clinical Surgery 


in the School of Medicine, Paris, record | 


of; viz.—Preliminary proceedings; for- 
mution of a jury, 553i; the candidates; 
fir t meeting in the wuphitheatre; M. 
Lis rare, 332.—Trial lectures.— Lecture 


by M. Sanson, cn caries of the lumbar) 


Vv. rebre, 533 ; aud on lymphatic engor_e- 
meat of the breast, 556.—Lecture by M. 
Berard, on luxation of the hume:o-seapu- 


INDEX. 








lar articulation downwards and forwards, 

559; and on fistula of the cheek, with 

immobi ity of the jaw, 561.--Reception 

of M. Listrane; lecture by bim on injury 
of the liver from a kick, 562; and on ex- 

ostusis of the sternum and clavicle, 565. 

—Lecture by M. Velpeau, on engorge- 

ment of the cervical tvmphatic ganglia, 

593; and oa orchitis, arising trom ¢xter- 

nal injury, 630 —Remarks on the lec- 

tures.— Second trial,—Lecture of M.Blan- 
din, on chronic enlargement of the ton- 
sils, 652; and on bubo, 633.—Lecture 
by M. Lisfranc, on fractured clavicle, 

655; and on edematous and phlegmonous 

erysipelas of the hand, 656.—Lecture by 

M. Lepelletier, on a cyst on the sucrum 

resembling spina bifida, 658; and on fa- 

tal fracture of the skull, 659.— Lecture by 

M. Velpeau, on urinary fistula in the lum- 

bar region, 660; and on fractured ribs, 

with emphysema, 661.—Lecture by M. 

Berard, on coxo-femoral luxation, 662; 

and on phlebitis after amputation of the fin- 

ger, 662.—Lecture by M.Sanson, on spots 
of the cornea, fracture of the radius, and 

varicose veins, 6635 ; and on harelip, 66. 

—L.cture by M.Guerbois, on necrosis 

and gunshot wounds, 666.—Theses and 

argumentations of ihe cand:dates.—Thesis 
of M, Blandin, paralle! becween lithotomy 
and lithotrity, 683: argumentetions and 
rephes thereto, by Sanson, 686; by Vel- 
peau, 687 ; by Lisfranc, 639.— thesis of 

M. Savson, on the advantages and dis- 

advantages of the immediate union of 

wounds, 690: argumentations and replies 

thereto, by Velprau, 721; by Lisfranc, 

7¢3 ; by Berard, 724.—Thesis of M.Vel- 

peau, ou the operation of trepanning in 
wounds of the head, 725: argumentations 
and replies thereto, by Lisfranc, 729; by 
Lerard, 750, 763.—Thesis of M. Lis- 
franc, on the methods of obiiteration of 
arteries in the treatment of aneurysm, 
703: argumentations thereon by Berard, 
707 ; by Lepelletier, 769; by Blandin, 
779, —— Anterior claims of the candidates. 
—Of M. Velpeau, 846; of M. Lisfrane, 
847; of M. Sanson, 849.—Remarks on 
the system of Concours; conclusion of 
the debates; choice of M. Velpeau for 
the chair of clinical surgery, 849.—Im- 
portance of the character of the jury ; 
conc.usion, 850. 

Concours, abuses of, in France, 127; re- 
marks on, 198, 245; for the chair of 
uccouchmens, Paris, 363. 

Coucussiona of the brain, 658, 671; on t e- 

| punning in, 726. 

Congestions of the brain, 464; effects of 
bleedi:g ou, 20. 

Constipution, obstinate, case of, 44. 

| Covtugion in scarlatina, 75. 

Contraction, permanent, of the fingers, 501. 


| 
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Contracts, parish medical, 45. Dermott, Mr. G. D., on dissections, 319 ; 
Contusion of the brain, 726 ; of the ankle,| letters respecting the plates of, 640. 

855. | Diabetes mellitus treated with creosote, 
Convolutions of the brain, 553. | 425. 


Cooper, Mr. W.J., on the Luxford Dis- Diagnosis, remarks on, 297; between in- 
pensary, 156; Sir Astley, anecdote of,| flammation and irritation, 389. 
360; Mr. T. H., letter from, 391; Mr. | Digestion, the apparatus of (vide Grant, Pro- 
F., on hemorrhage from the penis, 451. | fessor), 641; diseased organs of, 833; 
Corbet, Dr. D., on mediastinal abscess,| remarks on the function of, 978. 


385. | Dinner, army medical, report of, 593; of 
Cornea, spots on, 663. the Apothecaries’ Company, 543, 638. 
Coroner, office of, 567; of Montgomery- Director, in lithotomy, remarks on a new 

shire, petition from, 120, 127. one, D954. 


Coroners Bill, remarks on, 28; on the | Dislocation of the shoulder, 559. 
imperfections of, 395. 469, 567, 576; Dislocations of the femur, 62, 662, 780; 
copy of, 454; abandonment of, 735; in- treatment of, 560; unreduced, lecture 
quests, medical evidence at, 77, 390,| ©, 920. 

396; remuneration of medical men at, Dissection, remarks on the facilities for, 


608 ; imperfections of, 671. 130 ; use of charcoal powder in, 277 ; Mr. 
Costello, Mr. W. B., ou the death of Fisher, | Dermott on, 319. ; 

165, | Dispensary, Aldersgate-street, anniversary 
Cotton, Mr. C., on a case of injury of the| °, 363 ; remarks on, 911, 952 ; Isling- 

head, 681. ton, 776; St. Pancras self-supporting, 
Cough, whooping, 846. S22, 329; Tunbridce Wells, election ut, 
Cowpock, propagation of, 114; remarks on, — 701,778; Western, 785. 

230. Dispensaries, injurious effects of, 591, 542 ; 
Craniotomy forceps, Mr. Holines’s, 656. | Lord Brougham’s opinions on, 666; Dr. 
Cranium, fracture of, 658 ; severe injury Whitsed on the prosperity of, 954. 

of, 681; wounds of, 725. " | Dog, bite of, 928, 945. 

Cray-fish, Professor Grant on, 581, Doris, Professor Grant on, 708, 918, 988, 
Creosote, treatment of diabetes mellitus 1016. 

with, 425. | Dromedaries, Professor Grant on, 791, 

Criminals, heads of, 896. Dropsy, ovarian, tapping in, 64; of the 


Crocodiles, Professor Grant on, 550, 745, peritoneum, 450; cure of, by paracentesis, 
974, 995, 1025. 720, 
Crustacea, Professor Grant on, 515, 581, Dublia Apothecaries Company, remarks 
' 


680, 874, 963, 1012. on, 125, 

Crying of the fwtus in the womb, 590. Dublin College of Surgeons (vide College 

Crystalline lens of fishes, peculiarities of, | of Surgeons, Dublin) 3 University, con- 
583. ; dact of the professor of botany in, S61 ; 

Currents, vital, in animal bodies, 865. medical education in, 696. 

Curtis, Mr. J., on medical evidence, 78. Duet, thoracic, 625. via 

Cusack, Mr., and the Dublin College Char- | Vuncan, Mr. J., communication from, 419, 
ter, 598 ; history of, 473. note from, 592. aah 

Cuspidati, Sir C. Bell on, 268. | Durvytrex, Banos, clinical lectures by, 

Cyst on the sacrum, 658. on the following subjects :— 


| 
Cysticercus, Professor Grant on, 43.5. Lecture 9. On traumatic emphusema.— 
Cystitis, remarks on, 173. i Emphysema produced by fracture of 
. the ribs; emphysema of the eyelids, 
D resulting from supposed fracture of the 
7 os planum of the ethmoid bone, 106. 
Lecture 10, On permanent retraction of the 





Dalton, Dr., history of the atomic theory of, fingers. —Case produced by an affection 
441, 493, 521. of the palmar fascia ; dissection of a 
Daturine, remarks on, 117. case ; treatment of the affection ; with 
Davies, Mr. F., letter from, 761. cure by division of the palmar fascia, 
Davis, Mr. A., on obstinate constipation, 222, ~ 
44, Lecture 11. On false aneurysms of the 
Deformity, from defective nutrition, 307 ; | brachial artery.-—The operation of vene- 
from a burn, 832. section ; frequency of accidents in the 
Degrees in medicine, remarks on, 162. operation ; precautions against them ; 
Delirium tremens, observations on, 186. case of false consecutive brachial aneu- 
Delirium, violent, case of, 253; constant, rysm from venesection; operation of 
during small-pox, 255. ligature, for its cure, 576. 
Dentition, Sir C, Bell on, 220, 266. Lecture 12. (Subject concluded, )—Cases 
3 Y 
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illustrating the foregoing lecture, with | Exfoliation of the tibia, 252. 
remarks, 416. Excretion, on the organs of (vide Grant, 
Lecture 13. On fractures of the patella.| Professor), 993. 
—Important points in their considera- | Exhumations at Hull, 430. 
tion; their causes; vertical fracture ; | Exostosis of the sternum, 565. 
union by callus ; diagnosis and treat- Experiments on the blood, 755. 
ment; apparatus of the lecturer; rest, | Express'on, anatomy of 745, 794, 824, 
union, tignt bandaging, and relaxation | Extirpation of tumours, 830. 
of the extensors, 648. | Eye, Dr. Grant on tle comparative anatomy 
Dupuytren, Baron, health of, 96, 127. | “of, 577; sensation in, 800; motions of, 
Dura mater, ossification of, 149; lesions of,| 802 ; conuexion of with respiration, 885. 
459. | Eyelids, emphysema of, 109, 
Dysentery, emetics in, 836. | Eye-sore, singular case of, 360. 
E. r. 


Ear, remarks on, 829. 
Ewrs, uonatural sourds in, 924, Face, nevus of, 716; muscles of, 798 ; ex- 


Echidna, osteology of, 2. pression of, 826; form of in various ages 
Echinoderma, Professor Grant on, 647, 867,| _ of life, 827. 
960, 1007. Fascia, palmar, affection of, causing retrac- 
Edinburgh medica! chair-makers, 166; wit-| tion of che fingers, 222. 
ness's from, 775; inspector of anatomy | Fear, expression of, 790. at 
at 937 ; proceedings at the University of, Female, human, andrvgynous condition in 
3635. the sexual organs of one, 1030, 
Education, medical, in Dublin, 696. Females, on lithotomy in, 690. 
Edwards, Mr. D. O., on an election at the Femur, fracture of tie neck of, 92; dislo- 
Westminster Hospital, 200, cation of, 62,312, 662, 702, 780, 92u, 





Effusicn on the brain, 726, 730. Fergusson, Mr. W., on some inventions in 
Egys of the iguana, crocodile, bird, Xc., lithotrity, 48. 
1025, 6,7. Fertility, remarkable, of the radiated classes, 
Elasticity of living parts, Sir C. Bellon, 1008. ath , atta 
346, 411. Fever, new definition of, 454 ; bleeding in, 
Electro- puncture of aneurysms, 765 17, 193; intermittent, bleeding in the 
Emetics. in parturition, 356 ; in cholera, cold stage of, 357; typhoid, case of, 
754, 774, 782, 806, 814, 851, 854, 836,| 352; typhus, Dr. Clanny on, 503. 
865, 892. Fibre, muscular, nature of, 411. 


Emphysema, traumatic, Dupuytren on, 106; , Fibula, fracture of, 781. 
remarks on, 661. Finger, reunion of, after complete separa- 
Encept valitis, infantile, 580. tion, 316 ; amputation of, 663. 
English, Mr. W., on the use of tea and Fingers, permanent retraction of, 222, 501, 
coffee, 75. | Finsbury election, notices of, 480, 512, 


Engorzement, lymphatic, of the breast, 536; 54 . 
of the cervical lymphatic ganglia, 595. | Fisher, case of, 56, 128, 165, 196, 243, 
Epidermis, remarks on, 993. | 287. 


Epps, Dr., on the grant of a charter to the | | Fieenses of the cranium, 725. 
University of London, 284; notes from, | Fistula, buccal, case of, 561; urinary, in 
520, 331; onthe ** Te acher's Memoriul,”’ the lumbar region, 659. 
336. | Fishes, Professor Grant on, 369, 546, 583, 
Eguivalents, chemical, a of the term 616, 757, 945, 969, 981, 1018. 
of, 494; theory of, 521; of elementary | Fluor albus, on colebicum in, 055. 
substances, table of, 530; Prideaux’s ; Flustra, Professor Grant on, 979, 1006, 
scale of, 671. | Foetus, buman. ( Vide lectures of Grant, Pro- 
Ergot of rye, employment of, 589. _ fessor.) 
Eruption, pustular syphilitic, occurrence | Fracture of the skull, 63; of the cervix 
of, in children, 431. femoris, 92; of the mbs, followed by em- 
Ether, new, discovery of, 425. physema, 106, 661; compound, of the 
Ethmoid bone, fracture of, 109. arm, 252; of the clavicle, 655; of the 
Ery-ipelas, on bleeding in, 19 ; of the band, skull, 658 ; of the humerus, 855 . of the 
656. temporal bone, 886 ; of the jaw, 886. 
Evidence, parliamentary medical, 26; no- Fractures, plaster of Paris in, 616, 682; 
tices of, 770, 811, 841; medical, atin-| of the patella, 648; of the skull, 725; 
quests, remuneration for, 198. ununited, 781. ‘ 
Evolution, spontaneous, of the fetus, 245, Frogs, Professor Grant on, 520, 741, 948, 


Excision of a polypus, 857. 1023. 
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Fetus, spontaneous evolution of, 452; in 


utero, crying of, 590. 
Food, changes of, 817. 
Foot, amputation of, 848. 
Foramen ovale, dislocation into, 512. 


Forceps, for the extraction of tooth-stumps, 
315, 670, 779, 815; for craniotomy, 


000. 
Furvivall, Mr. J., on Fisber’s case, 288. 


G. 


Gale and Bond, Messrs., letter from, 616. 

Gall, Dr., doctrines of, 454. 

Gangiia, lymphatic, eogorgement of, 557, 
593, 62S. 

Gas, nitrous oxide, inhalation of, 703. 

Gases, variable density of, 524; in the 
blood, 755, 862. ; 

Gasteropods, Professor Grant on, 878, 917, 
966, 985, 1015, 

Gastritis, complicated, case of, 187. 

Generative system in man, 1032, 

Generation, systems of, in the animal king- 
dom, (Vide Grant, Professor.) 

Genius, Sir C. Bell on, 746. 

Geology, remarks on, 794. 

Gibson, Mr. M., on phthisis mel 
833. 

Gilbertson, Mr. F., on Fisher’s case, 244. 

Gizzard of the cephalopods, 711; of birds, 
787. 

Giauds, the mesenteric, 823, 978. 

Glasgow, reform weeting at, 50, 56; Uni 
versity, Jobbing #t, 82; professvrial ap- 
pointments at, 637. 





Globules in the bloo!, 872. 
Glossit:s, nitrate of silver in, 654 
Graxr, Proresson, course of lectures by, 


on comparative unatomy and physiclogy, 

delivered at the University of Loudo: 

Lecture 24. Oa the osteology of the mo- 
notrema, 1; on the osteology of the 
edentata, 4. 

Lecture 25. On the osteology of the ro 
dentia, 65; on the osteology of the 

narsupialia, 70. 

Lecture 26. On the osteology of caraivo- 
rous quad: peds, G7. 

Lecture 27. On the osteology of the in- 
sectivora, 129; on the osteology of ihe 
cheiroptera, 135. 

Lecture 28. On the osteology of quadru- 
nana and bimana, 176. 

Lecture 29. On the ligaments and articu- 
lations, or the organs of connexion, 
209. 

Lecture 30. On the crgans of motion i: 
the cyclo-neurose or radiated classes of 
animals, 257. 

Lecture 31. On the muscular system of 
the articulated classes, 289. 

Lecture SY. On the muscular system of 
the moliuscous clusses, 337. 
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Lecture 53. On the muscular system of 
fishes and amphibious animals, 369. 
Lecture 54. On the muscular system of 

reptiles and birds, 401. 

Lecture 55. Ou the muscular system of 
mammalia, 455. 

Lecture 36. On the nervous system of 
the raciated and helmintboid classes, 
i8i. 

Lecture 37. On the nervous system of the 
entomoid and molluscous classes, 513. 

Lecture 38. On the nervous system of 
the vertebrata, 543, 

Lecture 59. On the organs of vision in 
animals, 577. 

Lecture 40. On the organs of hearirg, 
smeli, taste, and touch, in animals, 610. 

Lecture 41. On the digestive organs of 
the radiated or cyclo-neurose animals, 
641. 

Lecture 42. On the digestive organs of 
the articulated or diplo-neurose classes, 
6735. 

Lecture 43. On the digestive organs of 
the mol!uscous or cyclo - gangliated 
classes, 706. 

Lecture 44. On the digestive organs of 
fishes, amphibia, and ieprles, 737. 
Lecture 45. On the digestive organs of 

birds aad mammahia, 785, 

Leciure 46. Un the chyliterous system 
in the vertebrated classes, 817. 

Lecture 47. On the sanygulerous system 
in the raciated aud articulated classes, 








too. 

Leciure 43. On the sanguiferous system 
in the mol.u us classes, 913. 

Lecture 49. On the sangail rous system 
in the verte! d classes, 945. 

Lecture 50. On thes ratory organs in 
the invertebrated vuln s, 957. 

Lecture 351. On the respiratery organs in 
the vertebrata, 903 

Lecture 352 > sec: h ins of 
animals, 978, 

Lecture 53. On the secreting orzans of 
animals (ce G4; ov the lym- 
phatic s) s, 990 

Lecture 54. : > ti organs ia 
animals, 995; on the tegumentary or- 
rans in animals, 997. 





Lecture 55. On the erative system in 


the radiated class-s, 1 ° 
Lecture 56. On the rative system in 
the articulated classes, 1005, 


Lecture 57. On the cenerative system 1a 
the molluscous classes, 1013. 
Lecture 58. On the generative system in 


fishes and amphibia, 1020. 
Lecture 59. On the generative system in 
reptiles and biras, 1024. 
Lecture 60. On the eenerative system of 
manma 1029 if summary 
on the orgenization and development 


of anumals, 1054; remarks on the pub- 


3x¥ 2 





> ; couctu 
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1055. 
Grant, Professor, on the lectures of, 506. 
Gray, Rev. R., on emetics in cholera, 837. 
Gravenor, Mr. C., on scarlatina, 75. 
Greaves, Mr. T. L., Cesarean operation 
by, 148. 
Green, Mr. J. H., reform plan of, 52, 121. 


Greening, Mr. J., case of injury of the head | 


by, 618. 

Gregory, Dr. George, confession of, 599. 

Grey, Earl, probable results of the resigna- 
tion of, on medical reform, 628. 

Groin, amputation of a tumour of, 422; 
fluctuating tumour of, 653. 

Godrich, Mr. F., on cholera, 864, 895. 

Gorget caché, description of, 550. 

Gunshot wounds, remarks on, 235, 666, 
726. 


Guy's Hospital, cases and operations at :— | 


extirpation of tumours, 205; cuse of 
stone, 205; osteo-sarcoma of the lower 
jaw, and removal of the left horizontal 
ramus, 285; osteo-sarcoma of the jaw, 
336; hgature of the femeral artery, S68 ; 
lithotomy, 568 ; amputation of the shoul- 
der joint, 368 ; tumour of the jaw, 368 ; 
removal of a great portion of the superior 
maxilla, 57.5; dis'ocation of the femur on 
the dorsum ili, 702 ; operations, 703 ; hy- 
drophob:a, and inhalation of nitrous oxide 
gas, 703; note respecting Mr. hey’s lec- 
lures at, 176; conversation at, 176. 


Halford, Sir H., remarks on the evidence of, 
810, $41, 903. 

Haliotis, nerves of, 520, 582, 917, 

Halithea, Professor Grant on, 487, 677. 

Hall, Dr. Marshall, on vascular nevus, 45, 

Hancorne, Mr. R., on the dispensary sys- 
tem, O82. 

Hand, lett, exercise of, 44; erysipelas of, 
696. 

Harelip, remarks on, 665, 

Haw, the, in horses, 80.5. 

Hawkins, Dr. F., examination of, 811. 

Hay-knife, passage of one through the va- 
gina into the abdomen, 112. 

Head, injury to, 618, 681; anomalous af- 


fection of, 672; wounds of, 723, 725; 
‘ 


changes in the character of, 827. 
Headach, rem rks on, 461. 
Uewing, comparative physiology of, 610. 
Heart, wounds of, 140; impulse of, 359 ; 
sympathy of, 747; Mr. Wardrop on dis- 
ease of, 887 ; want of, in the lowest ani- 
mals, 914; disease of, 974. 
Hearts in the lymphatic system, 818, 820. 
Helminthoid classes, nervous system of, 
181. 
Hemiplegia, case of, 173 
Hemorrhage from 
208 ; arrest of, by tors'on, 386 ; from the 





lication of the course in Tue Lancer, ! 


leech-bites, arrest of, ; 
Hunter, Mr. J., on stuwp forceps, 670, 









INDEX. 





penis, 451; cerebral, 464; after lithoto- 
my, 684, 688 ; from wounds, 694. 


| Hepatitis, case of, 173, 187. 

| Hepatization of the lungs, 87. 
Hermaphrodism, 558, 1009, 1013, 1031. 
Hetling, Mr. W., letter from, to Mr. War- 


burton, 608. 


Hernia, cases of, 74; strangulated, use of 


belladonna in, 424; strangulated, fatal, 
ease of, 776; femoral, 869; humoraiis, 
630, 


Hickman, Mr. C., on vascular nevus, 111, 
Higgins, Mr., atomic theory of, 448. 
Hiley, Mr. J. S., on the atomic theory, 440, 


40%, 521. 


Hip, dislocation of, 920. 


Hippocampus, Professor Grant on, 970, 


Hippopotamus, Professor Grant on, 435. 
Holmes, Mr. J.?., on his cran.otomy for- 


ceps, 656, 

Holothuria, Prof. Grant on, 484, 647, 960, 

Homberg, atomic theory of, 447. 

Horne, Mr. J. H., on ranula, 225. 

Horse, head of, Sir C. Bell on, 799; haw 
of, 805, 

Hopital des Enfans Malades, Paris, reports 
from :—Effects of the white oxide of an- 
timony in the pneumonia of children, 85 ; 
small-pox, after scarlatina pneumonia, 
death, 87 ; scarlatina piquet'é, with long 
premonitory symptoms, adynamic symp- 
toms, combated by cold affusion, deli- 
rium, death, ;; violent secondary 

small-pox, death, 254; measles followed 

immediately by small-pox, cerebral symp- 
toms, death, 285; typhoid fever. cerebral 
death, rubeola, com- 

angina stridulosa, 334; 


255; 


symptoms, 332; 
plicated with 
complication of measles, small-pox, and 
purpura, death, purpura hwmor- 
rbugica in achild ; modified small- pox ; 
death, 399. 

Hopital de la Pitie, Paris, reports from :-— 
Excision of a polypus situated within 
the cavity of the uterus, 857. 

Hopital des Veneriens, Paris, reports 
from :—Proto-ioduret of mereury iu the 
venereal affections of clildren, 451; 
proto-ioduret of mercury in cases of lues 
venerea, 479. 

Hospitals, on reporting from, 51; misma- 
nagement of, 79, 695, 751. Mr. Law- 


S55; 


rence on small ones, 328; Richter’s opi- 
nions of, 368; provincial, Opimous en- 
tertained in, 471; provincial, con- 
trasted with te metropolitan, 996; Lord 
Broughem's remarks on, 668 ; changes in 
those of London, 937. 

Hotel Dieu, lectures at. (Vide Dupuytren 
Burov.) 

Houlton, Mr. J., letter from, 543. 

Hue, Dr. Clement, prudence of, 57 ; elec- 
tion of at Christ's Hospital, 731. 

Humerus, fracture of, 855. 
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Hydatids, Professor Grant on, 674. 

Hydatina, Professor Grant on, 485, 676. 

Hydriodate of potash, inunction of, in 
dropsy, 450, 831, 


Todine in secondary syphilis, 423; oint- 
ment, on friction with, 537. 
Ipecacuanha, in cholera, 837. 
Ireland, the medical profession in, 47. 
Hydrocephalus, acute, Dr. Alexander on, | Islington Dispensary, operation at, 776. 
380, 587 ; remarks on, 453, 826. Isomorphism, Mr. Hiley on, 526. 
Hydrophobia, cured by venesection and | Issues in diseased spines, 912, 
concentrated vinegar, 234; nitrous oxide | ‘ 
inhaled in,703 ; cases of, 943. ry 
Hypertropby of the brain, 468. 
Hyrax, Protessor Grant on, 793, 
Hyosciamine, remarks on, 117. 





Jamaica, medical reform in, 864. 

James, Mr. G. W., on stone in the bladder, 
554. 

Jaundice, with cerebral affections, 424. 

I, Jaw, fracture of, 886; inferior, atrophy of, 

. 561, partial amputation of, 285; tumour 

Ice, application of to aneurysmal tumours,} of, 368; upper, extirpation of, 353; 
768. upper, removal of part of, 575, 

Idiotcy, remarks on, 672. Jaws, tumours of, 829. 

Incisions, in emphysema, 662; free, in| Jeffs, Mr. R., case of extraordinary birth 
glossitis, 929. { by, 421. 





Intant, resuscitation of one, 861. 
Infants, education of the senses of, 803. 
Infiltration of urine, 685. 


| Jennerian Institution, 702. 
Joints, inflammation of, 93. 
| Jurisprudence, medical, 736. 


inflammation, effect of bleeding on, 320; | 
synovial, of joints, 95 ; diagnosis between | kK. 
it and irritation, 389; of the testicle, | 
630; traumatic, 726; prevention of the | Kali purum in extirpating tumours, 850. 
development of, 859. | Kangaroos, Professor Gravt on, 437, 552, 
Inoculation of scarlatina, experiments on,) 1031. J 
#35; of small-pox, remarks on the prac- | Kay, Dr. J. P., letter from, on asphyxia, 





tice of, 247 ; law relating to, 320, 331. 


Inquests, coroners’, medical evidence at, 


|} 387. 
Kick, injurv of the liver from, 562. 


77, 120, 198, 390, 396, 470; smperfec- Kidneys, remarks on, 994. 


tions in, 671 


Insects, Protessor Grant on, 129, 296, 439, 


514, 580, 678, 870, 962, 1011. 
Inspector of anatomy at Edinburgh, 957. 
Instruction, clinical, in London and Paris, 
321; Mr. Wardrop on, 7153. 
Intelligence, lesions of, 462. 
Intention, first, union by, 691, 721. 


Intercerten Lerrers :-— 


Letter 1. Instructions to the fellows of 


the College of Physicians in their evi- 
dence before the Parliamentary Medical 
Committee; Sir W. Knighton and Dr. 
Southey ; union of church livings and me- 
dical professorships; the Duke’s Latin 
speech, 169. 

Letter 2. The instructionsconcluded.— 
Remarks on the *‘ divine doctor ;”’ Sir 


hing’s College, state of, 816. 
Kirby, Mr., memoir of, 507. 
| Kitching, Mr. G., on a case of stony cover- 
ing of the skin, 155. 
| Knight, Mr. J., on axillary aneurysm, 717. 
| Knowles, Mr. E. L., on hydrophobia, 928. 
| 
L. 
Labour, protracted, M. Velpeau on, 245, 
Laceration of the arm, 252. 
Lacteals, Professor Grant on, 819, 978. 
Lambert, Mr. A., on an extraordinary uffec- 
| tion of the mind, 153. 
La Mert, Mr. S., onague, 357. 
Lampreys, Professor Grant on, 545. 
| Lancet, origin of the term, 17. 
Laocoon, Sir C. Bell on the group of, 749. 
Laplace, M., report by, on the extirpation 


Astley and the College of Surgeons; ad-| of the upper maxilla, 553. 


mission of midwives to the fellowship ; 


| Larve of insects, 871. 


invisible influence, with an anecdote, | Law-making, profusion of, 26. 


199, 
Letter 3. Maxim for great talkers; re- 
flections on moral discipline and classical 


| Lawrence, Mr., election of, into the College 


council, 243 ; on small hospitals, 328. 
Laws, poor, amendment of, 666. 


learning ; an equivocal compliment; the/ Leach, Mr. J., on retention of urine, 654. 
** Goldheaded Cane,” and the Royal 
Gloucester, 509. 

Letter 4. The “ divine doctor’s’’ de- 
gree; his lecture on midwifery betore the 
Parliamentary Committee, 569. 

Letter 5. Keply to the foregoing, 572, 


Lecturer, itinerant, 736, 

Leech-bites, arrest of hemorrhage from, 
208. 

Leeches, Professor Grant on the anatomy 
of, 487, 674, 677 ; application of, 491. 

Leighton, Mr. J., on cholera, 835, 
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Lens, crystalline, ia fishes, 583. 

Lenses of the eyes of insects, 580. 

Lepra, Dr. Heck’s treatise on, 909. 
Letters, intercepted. (Vide Intercepted 

Letters.) 

Leucorrhwa, on colchicum in, 65.5. 
Licentiates of the Apothecaries’ Hall, 119. 
Life, animal and vegetable, peculiarities of, 
} length of, amongst physi- 





‘ el 





: averace 
clans, 721. 
Ligament, systems of, (Vide Grant, Prof.) 
Liguture, small silk, Dr. Ve itch’s claims to 

the first u 9 wie 
Light, etiects of, on the lower animals, 5 
Limpet, Professor Grant on, 709. 
Line, facial, Sir C. Beil on, 828. 
Lions, Professor Grant on, 97,798, 827. 
Lip, malformation of, 665. 
Li pala, remarks on, 658. . 
Lithotomy, remarks on, 196, 567; new di- 


se of 4 
>> 
ff. 


rector tor, 554; new mode of performing, 
597; and lithotrity, Blandin’s parallel 
between, 663; Celsus on, 689; in the 


female, 690. 

Lithotrits , inventions in, 48 ; operations o 

, 452; observations on, S11; an 
lithotomy, Blandin’s paral el between, 
685; new instrument for, 840. (Vide 
also Fisher. ) 

Listraxc, M. clinical lectures by, on dis- 
eases of the uterine system in women :— 
Lecture 6. Lng q 

cancer.—Evgorgements of the uterus ; 
peculiar tumour of; ute rine p< lypi; 
ulcerations of the womb, scrofulous and 


‘ 


4 


rgene nts tumeurs, and 


simple; fungi of the cervix uten; 
cancerous vegetat.ons, 53 to 40. 
Lecture 7. Amputation—of the neck of 


the uterus; general consid: rations on 
the operation; indications for and 
against it; the surgical an.tomy of 
the parts ; the lecturer's method of per- 
forming the operation ; accidents which 
may #fise init; Means proper tor heal- 
ing the wound, 487. (Vide also ** Con- 
cours.’ ) 

Lisfranc, M., lecture by at the concours 
(vide Concours); remarks on the abilities 
of, 552; memoir of, 847. 

Liver, Dr. Grant on, 981; injury of from a 
kick, 56% ; probable origin of, in the ani- 
mal system, 645. 

Liverpool, health of the town of, 558; In- 
firmary, remarks on an enactment at, 2435 ; 
Nortbern Hospital, hermaphrodite at, 
558. 

Lizars, Professor, on 
717. 

Lobes, the optic, 547. 

Lobuiwria digitata, 1000. 

Loins, urinary fistula in, 659. 

London and Paris, cliuies in, 321. 

London, re-appearance of cholera in, 771. 

London College of Surgeons. ( Vide College 
of Surgeous, London. ) 


axillary aueurysm, 


INDEX. 


London Hospital, reports from;—dislocation 
of the femur into the foramen ovale, 62, 65, 
780; fractured skull, with compression, 
63; fracture of the tybia and fibula, 174; 
injury to the pelvis, 175; remarks on the 
cficers of, 31; complaints of pupils at, 
lo, 176, 207, 256, 268, 567. 

Long, St. John, death oi, 784. 

Loveless, Mr. W. A., improper exclusion 

f from the Canterbury hospital, S19. 

Luc Mr. P. Bennett, on delirium tre- 
me » 180, 

Lues venerea, Dr. Wallace on, 11, 40; oc- 
currence of in children, 431 ; proto-iodu- 
ret of mercury in, 451, 479. 

Lung, absorption of the right, 835. 

Lungs, inflammation avd hepatization of, 87; 








o 


formation of tubercles in, 250; spurious 
melanosis of, 271; sympathies of, 747; 
remorkable disease of, 75%; connexion 


of with the muscles of the thorax, 795; 
melaposis of, 926. 
ation of the shoulder joint, 559; coxo- 


Lua 


u 








mora!, 665. 

Lymphatics, Professor Grant or, 819, 990. 

Ly tw, tinctura, mm retention of urine, 
654. 


M. 


Macartney, Professor, letter from, 699. 

McCarthy, Dr. J. L. M., on dropsy, 720. 

Macfarlane, Mr. J., letter from, 566. 

McGreg.r, Sir J., letter respecting, 540. 

Magnet, mineral, eflects of, 760. 

Maitland, Mr. election of, 480. 

Malformation, case of, 307; of the lip, 
665. 

Mamma, lymphatic engorgement of, 536. 

Mummalia, Professor Grant on, 433, 552, 
789, 977, 1029, 

Man, muscles of, 440. 

Mautle of bivalves, 965. 

Marley, Mr. M., on the reunion of divided 
parts, 330. 





Marshal!, Dr. W., on spurious melanosis, 
271, 926. 

Marsupialia, Prof. Grant on, 70, 437, 795, 
1051. 


Mastication, function of the 
glands in, 974. 
Materialism, Sir C. Bell on, 746. 
Matter, divisibility of, 440, 492, 521. 
Maxilla, superior, amputationof, 250 ; osteo- 
sarcoma and removal of, 553; inferior, 
partial amputation of, 265. 
Meals, basty, impropriety of, 507. 
Measles, followed by small-pox, 205, cases 
of, 534-5. 
Medal, gold, Dr. Turner's, 531. 
Mediastinum, posterior, abscess in, 585. 
Medicines, secret sale of, 630; new, re- 
marks on, 640. 
| Medjco-botanical Society, paper by Dr. 
| 


salivary 
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Tytler read at, on the nosology of conta- 
gious diseases, 288. 

Medico-chirurgical Society, grant of a char- 
ter to, 86-4. = 

Medulla oblongata in the vertebrated ani- 
mals, 546. 

Megatherium, osteology of, 9. 

Melanosis, spurious, ot the lungs, 271, 926. 

Melbourne, Lord, and medical reform, O27. 

*Melolontha valgaris, 580. 

Membrana nictitans, Sir C. Bell on, 585, 
BO. 

Memorial, from the Bristol Infirmary and 
School, 246, 425, 471, 5°95; from the 
Birmingham Hospital, 471, 505; from 
the Winchester Hospitel, 4725 trom the 
Londos teachers, 699, 700. 

Meningitis, symptoms of, 461. 

Mercury in syphilis, Dr. Wallace on, 11, 
40; use of in venerea! warts, 73; proto- 
joduret of, in infantile venereal affec- 
tions, 451; proto-ioduret of, in lues ve- 
nerea, 479. 

Merorganization, Mr. Hiley on, 529. 
Metamorphoses, of organized beings, 515 ; 
in the development of the nervous sys 

tem, 0945. 

Mesentery, remarks on, 825. 

Miasmata in the atmosphere, 899. 

Mulk diet, remarks on, 215. 

Middlesex Hospital, reinar 
at, 51. 

Mdwives, remarks on, 570. 

Midwifery, lecture on, delivered before the 
Parliamentary Medical Committee, 509; 
what is included in the term, 570; Sir 
H. Halford’s opinion of, 906 ; Dr. Maun- 
sell’s treatise on, 907. 

Miners, phtbisis melanotica of, 833. 

Mind, extraordinary affection of, 155. 

Mitscberlich, bis doctrine of isomorphism, 
526. 

Moilities ossium, strength after recovery 
from, 76. 

Mollusca, Professor Grant on, 357, 515, 
914, 1015. 

Monads, digestive apparatus in, 642. 

Monckton, Mr. J., cases of hernia by, 74. 

Money qualifications demanded by the bats, 
450, 

Monkeys, on phthisis in, 145; Professor 
Grant on, 440. 

Monopolists, medical, necessity of ex)os- 
ing, 427. 

Monstrosities, remarks on, 1021. 

Moorman, Mr. W., case of tetanus by, 227. 












Morison-pili quackery, 509, 619, 629, | 
| Ossium, mollities, recovery trom, 76, 


761. 
Moscati, M., 480, 
Motility, lesions of, 462. 
. Grant, Professor 





Motion, organ of | 
in animals, 257. 
Mouth, tumour of, 829; remarks on, 829. 
Murex tritonis, Professor Grant on, 582 
Murta, Dr. E., lecture by, on botany, 297. 


3 On Operauions, 


Musicians, square foreheads of, 897. 

Muscles, Sir C. Bellon the power cf, 41 
expression of, 794, 824. 

Muscul ‘rity and ¢ lusticity, contrast of, 346; 
connexion ot, 350 

Mya pictorum, Professor Grant on, 1014. 

Mvology. (Vide Grant, Protessor.) 

Mvriopoda, Vrofessor Grant on, 513, 580, 
678, 962, 998, 1011. 

N. 

Neevus, vasenlor, cases and treatment of, 
$3, 111, 557, 715; subcutaneous, of the 
chest, 715; of the face, 716. 

N poleon head of, 898. 

Narcotics, experiments with, 747. 

Nature, perfection of outward forms in, 673. 

Nautilus, Professor Grant on, 918. 

Northern Dispensary, letter respecting, 49. 

Noses, remarks on the characters of, 829, 

Nostrils, exp 





resston of, 799, 
Necrosis, remarks on, 666. 
Nerves, svstems of (vide Grant, Professor) . 


optic, decussation of, 172; general cha- 
racter of the system of, in animals, 481; 
retraction of, in the amphibia, 549; and 
muscles, connexion of, 745; of lower 


inimals, Sir C. Bell on, 878 (vide also 
Grant, Professor) ; sympothetie and s;i- 
nal, 8 respiratory, 880; eighth pair 


»; of sensation and motion, 877 ; 


r 
of, 851; Sir C. Bell's discoveries regard- 
ry > 


ing, 8 
filth pair of, 882. 
Neuralgia, Mr. Scott on, 
Newton, Sir 1., on divisibility, 445. 
Nicholas, Dr. F. L., letter from, 776. 
Nitrate of silver in syphilitic sores, 14, 40; 
use cf in glossitis, 634; in tonsillitis, 
859. 
Nitrous oxide, inhelation of, in hydro- 
phobia, 703. : 
Nutrition, defective, de‘ormity from, 307; 


diseased ins of, 463. 


0. 


Obliteration of arteries, Lisfranc on, 763. 

Oblique muscles of the eve, 805, 

Octopus vulgaris, 582. 

Ophthalmia, double, case of, 13, 89. 

Orangs, Indian and African, 553. 

Orchitis, trom external injury, 630. 

Organization of animals, Protessor Grant 
on, 10354. 

Ornithoryacius (vide Grant, Professor), 2. 

Osteo-sarcoma of the lower jaw, 285, of 
the upper jaw-bone, 355. 

Osteolouv. ( Vide Grant, Professor.) 

Ovaries, dro) sy of, 64. 

Overseers, questions of the Parliamentary 
Mecical Committee to, 85, 


| Oyster, ana'omy of, 916, 1013. 


Oxtord and Ca nbrdge, its monopoly, and 
iucepacity as a school of medicine, 2Y. 
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Oxide, nitrous, inhalation of, 703. 
Oxygen, atomic weight of, 496, 


Pachyderma, muscular system of, 435, 
Palpi of insects, 616. 

Pancreas of Asellius, 823. 
Paracentesis, abdomiuis, 720. 


Paralysis, a constant symptom of cerebral | 


hemerrhage, 464. 


Paris, result of combats in, 233; and Lon- | 


don clinics in, 321; report of the mor- 
tality of, 899. (Vide also Concours.) 
Parliamevtary Medical Committee, questions 
proposed by to overseers and parish me- 
dical officers, 83; prospects of under a 
new ministry, '361; letter to the chair- 
man of, 850; Dublin witnesses at, 538 ; 
completion of the evidence regarding 
England, 539 ; selection of witnesses by, 


INDEX, 





Pigeons, Professor Grant on, 786. 

Pinna nobilis, Professor Grant on, 707. 

Pitch, in lepra vulgaris, 909. 

Pipe-fish, Professor Grant on, 970, 

Placenta, connexion of, with the uterus, 
653. 

Plants, lecture on the study of, 297 ; effect 
of light on, 577 ; cells of, 914. 

Plaster of Paris in fractures, 616, 682. 

Pleura, laceration of, 106, 

Plugging of arteries, 765. 

Pneumonia of children, antimony in, 85 ; 
case of, 87; double, case of, 88. 

Pollock, Mr. T., on salt emetics in cholera, 
837. 

Polygastrica, Professor Grant on, 481, 577, 
866, 957, 979, 1001. 

Polypifera, Professor Grant on, 482, 644, 
829, 958, 1004. 

Polypi, uterine, Lisfrane on, 33. 

Polypus, uterine, excision of, 857, 860. 

Poor-law Amendment Bill, remarks on, 

666. 





607 ; various notices of the proceedings 
of, 127, 208, 256, 282, 400, 569, 604, | 
669, 694, 699, 705, 754, 808, 841. | 

Parochial medical officers, Parliamentary 
Committee questions to, 8+. | 

Parturition, emetics in, 356; popular ex- 
planation of, 570. 

Papilio brassicz, Professor Grant on, 514. 

Passions, Sir C. Bell on, 750. 

Pateila, fractures of, 648. 

Pathology of acute hydrocephalus, 380, 
453, 586. 

Peacock, Dr. J., on calomel in cholera, 930. 

Pectinaria, Professor Grant on, 869. 

Pelvis, coarctation of, 148, 

Pelvis, injury to, 175. 

Penis, circumstances which regulate the 
size of in animals, 1027; hemorrhage 
from, 451. 

Per-centage system, mode of annihilating, | 
50 





Pericardium, remarks on, 874. } 
Per.toneum, injury of, 56%; dropsy of, | 

4.0, | 
Peritonitis, subacute, 671. | 
Petition of the Council of the London Col- | 


lege of Surgeons, remarks on, 158, 164, P 


194, 236, 

Phiebitis, crural, treatment of, 151; after 
amputation, 663; cases of, 685, 688, 
694. 

Phrenic nerve, 750. } 

Phrenological Society of Paris, snnual | 


Porifera, Professor Grant on, 482, 643, 
958, 1001, 

Post-mortem inspections, secrecy of, at St. 
Bartholomew's Hospital, 172, 943. 

Potash, hydriodate of, in secondary syphi- 
lis, 423; imunction with, in dropsy, 450 ; 
remarks on the employment of, 851. 

Potter, Mr. J. P., letter from, 365, 391. 

Practitioners, general, Sir H. Halford’s opi- 
nions of, 905, 

Pregnancy, effect of, on the progress of 
cancer, 246 ; simulated by a collection of 
air inthe womb, 355; after amputation 
of the cervix uteri, 492. 

Press, the reform, medical, 237. . 

Prize, Jacksonian, for 1833, 111. 

Prizes, remarks on the distribution of, 330, 
331, 476; in chemistry, Dr. Turner's, 
364, 391. 

Prodigy, instance of, 846. 

Prolapsus uteri, 671. 

Prostate, engorgement of, 689, 690. 

Provincial Medical Association, letter to, 
572. 

Psoriasis, Dr. Beck on, 909, 
teropods, Prof Grant on, 967. 

Pulsation, venous, 925, 

Pulse, frequency of, 116; instrument for 
measuring, 950. 

Purpura, cases of, 335, 399. 

Pursell v. Stephens, remarks on, 568; re- 
port of the trial, 619, 629. 





meeting of, report of the proceedings of, Pus, suppression of the secretion of, 694, 


896. 


Pustule, mucous, 431. 


Physicians, average life of, 721 ; College of. Pyrosoma, Professor Grant on, 1013, 


(See College of Physicians.) 
Phosphorus in cholera, 816. 
Phthisis in monkeys, 145; complicated case | 

of, 190, 

Phthisis melanotica, 271, 838. 
Pia mater, lesions of, 460. 
Pig, cholera in one, 192. 


Q. 


| Quack, injuries caused by, 366. 
Quadrumana, 176, 440, (See Grant, Pro- 
fessor. ) 





































































R. 


Radiata, Professor Grant on, 257, 481, 641. 
Radius, fracture of, 663. 


Raphael, Cartoons of, Sir C. Bell on, 797, 


Rage, expression of, 799. 

Ramollissement of the cerebrum, 465. } 

Ranula, treatment of, 225. 

Rape, organ of, 897. | 

Recti muscles of the eye, 803. 

Rectum, stricture of, 250; ‘* ophthalmic,” 
disease of, 360; injury of, in lithotemy, 


Refrigerants in the treatment of aneurysm, | 
768, 

Relaxation of the womb by artificial means, | 
590, 

Reptiles, Professor Grant on the anatomy | 
of, 401, 584, 950, 973, 995, 1024. | 

Respiration, remarks on, 799, 957; phy- | 
siology of, 750,799; cutaneous, remarks 
on, 999; nerves of, Sir C. Bell on, 879. 

Resuscitation of an infant, 861. 

Retention of urine, 654, 751. 

Retina, impressions on, 802 ; disorders of, 
887. 


| 
| 


| 


Retraction, permanent, of the fingers, 222. | 

Reunion of divided parts after complete 
separation, 316, 355. 

Reviews of Aandral's Clinique Médicale, 
tome 5th, Maladies de l'Encephale, 459 ; 
Scott’s Cases of Tic Douloureux and other 
forms of Neuralgia, 938; Maunsell's 
Dublia Practice of Midwifery, 907 ; 
Beck's Practical Treatise on Lepra Vul- 
garis and Psoriasis, 909. 

Rheumatism, Mr. Lrodie’s treatment of, 
93. 

Rbinoceros, Professor Grant on, 455. 

Ribs, fracture of, 106, Go1. 

Rice, poisonous, 783, 835; as a cause of 
cholera, 863. 

Richter on small hospitals, 568. 

Ring-worm, at Christ's Hospital, 752, 

Ritten, Mr., on colchicum in fluor albus, | 
655. 

Roberts, Mr, R. W., on cholera, 542. } 

Roberts, Mr. H. A., on burns, 852. 

Rodentia, Professor Grant on, 65, 457. 

Rorifera, Professor Grant on, 485, 579, 901, 
1009, 

Rubeola, complication of, with angina stri- 
dulosa, 354; complicated with small- | 
pox and purpura, 3359, 

Ruminantia, Professor Grant on, 791. 

Rush, Mr. H, W., on the clinics of London 
and Paris, 521. 

Rye, ergot of, 589. 


8. ' 
Sacrum, cyst on, 658. 


Salamanders, Professor Grant on, 742,! 
luzs. 


Salmon, Mr. F., note from, 95. 

Salt emetics in cholera, 754, 774, 806, 831, 
834, 836, 863, 89%, B95. 

Sand-hoppers, Professor Grant on, 515. 

Sanson, M., memoir of, 849. 

Sarsaparilline, remarks on, 117. 

Saw, surgical, new one, 936. 

Scarification in erysipelas, 657. 

Scarlet fever, blood-letting in, 18, 

Searlatina, followed by smull-pox, 15, 87; 
Mr. Stowe on, 109; piquetté, case of, 
253; means of preventing, 235; epide- 
mic, 682; contagion of, 7). 

Scirrbus, remarks on, 848, 899, 

School prizes to students, 330. 

Scrofula, remarks on, 252. 

Scolopendrw, Professor Grant on, 513, 
678. 

Seals, Professor Grant on, 955, 977. 

Secale cornutum, remarks on, 389. 

Secretion, organs of. (Vide Professor Grant.) 

Semen, animalcules in, 1019. 

Sensation, Sir C. Bell on, 800 ; in the eye, 
801, 824. 


| Sensibility, lesions of, 462. 


Senses, Dr. Graut on the organs of, 577. 

Sepia, Professor Grant on, 545, 919. 

Serpents, Professor Grant on, 615, 742, 
973, 999, 1025; American, 380, 

Seton, use of, in aneurysm, 766. 

Setons, in ununited fractures, 781. 

Sexes, similarity of, in mammalia, 1032. 

Shanahan, Dr. B. K., on emetics in partu- 
ntion, 356. 

Sheffield, present from the practitioners of, 
to Dr. C, Thompson, 856, 

Shepherd, Mr. J. G., on the dental stump 


forceps, 313, 779, 815, 


|Sheward, Mr. G., aud the Provincial Me- 


dical Association, 57 z, 


| Shoulder joint, amputation of, 25¢; luxa- 


tion of, 559. 


| Sight, loss of after small-pox, 89. 


Silver, nitrate of, in glossitis, 634; in ton- 
sillitis, 859. 

Skin, stony covering of, 155. 

Skull, fractures of, 63, 658, 725. 

Skull, influence of in compression, 729, 

Sloths, Professor Grant on, 430. 

Simpson, Mrs., on varicose veins, 44. 

Small-pox, alleged propagation of, 29; ab- 
straction of blood in, 19; after scarlatina, 
87 ; cases of, 88; remarks on, £47 ; se- 
condary, in a violent form, 254; follow- 
ing measies, 285; exposure of children 
affected with, 320, 331; modified, 399. 

Smell, singular acuteness of, 228 ; compa- 
rative physiology of, 614. 

Smethurst, Mr. J., on the exercise of the 
l-ft hand, 44. 

Smile, physiology of, 796. 

Smith, Mr. R., on an enormous tamour of 
the groin, 422. 

Smyth, Dr. J. R., on deformity from defee- 
use nutrition, 307, 











Solenine, remarks on, 117. 

Sounds, unnatural, in the ears, 924. 

Spectra, ocular, Mr. Wardrop on, 887. 

Sphincter muscles, 413. 

Spbygmometer, Dr. Herisson’s, 956. 

Spider-crab, Professor Grant on, 517. | 

Spine, anatomy, physiology, and pathology | 
of, 318. 

Spine, infirmary for diseases of, 207 ; dis- 
eased, case of, 535; affections of, 912. 

Spina bifida, cyst resembling, 658. 

Spleen, remarks on, 553 ; first appearance 
of in animals, 988. 

Splenitis, remarks on, 178, 

Spots on the cornea, 663. 

Stamps, for quack medicines, 569. 

St. Bartholomew's Hospital, secrecy of 
morbid in-pections at, 172; intended 
election of assi-tant physicians at, 604. 

Stellerida, nervous circle around the mouth 
in, 484. 

Sternum, exostosis of, 565. 

Stevens’ Hospital, appointment of Mr. , 
Colles jun. at, BU, 

St. George's Hospital, reports from :—Tap- 
ping in ovarien dropsy, 64; fracture of 
the cervix femoris, 92; rheumatism, 
synovial inflammation, colchicum, 93, de- 
lirium tremens, 206; stricture of the 
rectum, 250; concussion, erysipelas, 
death, 671; projapsus uteri, subacute | 
peritonitis, 671; avomalous affection of | 
the head, 672; ununited tractuve of the 
tibia and fibula, 751; femoral hernia, 
operation, death, 859 ; uterine polypus, | 
860; death of the matron in, from c 
lera, 861 ; affections of the spine, 912; | 
Sir B. Brodie on hydropbobia, 945 ; let- | 
ter from a pupil at, 94; election of an| 
assistant-surgeon at, 477, 506, 540; meet- 
ing of the weekly board at, 501, 574; 
Dr. G. Gregory's attempt to obtain a 
chair in the medical school of, 599; Dr. 
George Gregory and the assistaut physi- 
cianship at, 603; injurious practice of 
washing the wards of, note from the chap- | 
Jain, 703; letter from a governor on Mr. 
Walker's and Mr. Brodie’s proceedings, 
735; washing the wards of, 736. 

Stigmata, 962. 

Stomach-pump, use of, in a case of consti- 
pation, 44. 

Stomach, sympathies of, 747. 

Stomachs, of animals, Professor Grant on, 
641. 

Stone in the bladder, cases of, 367, 554, 683; 
new mode of extracting, 557 ; new instru- 
ment for crushing, 840; case of Fisher, 
44, 165, 196, 287; mode of removing, 
311. ( Vide Calculus.) 

Stowe, Mr. W., on scarlatina, 109, 

St. Pancras Dispensary, called 
porting, 522, 529. 

Stricture of the rectum, 250. 

St. Thomas’s Hospital—Reports from:— 


} 


’ 
10- 


‘ 


j > 
Sulphur, decomposition of, 7¢ 


self-sup- | 


INDEX. 


Ligature of the subclavian artery, 57 ; 
hypertrophy of the left ventricle, 172; 
h: patitis, splenitis, cystitis, 175; hemi- 
plegia, 175; diseased ankle-joint, caries 
of the os calcis, amputation, 205; ex- 
tensive laceration of the arm, with frac- 
ture, and amputation at the shoulder- 
joint, 252 ; scrotulous disease of the tibia 
commencing ig its medullary substance, 
exfoliation, amputation, 252. 


| Stump forceps, letters on, 670, 779, 815, 


S:yptics, employment of, 765. 


| Subclavian artery, attempt to tie, 57; liga- 


ture of, 717. 

Suicide immediately post coitum, 114. 

2. 

Suppuration, lengthened, suppression of, 
o94. 

Sur,eons, E. I., troop-money of, 702. 

Sutures, trepanning over, 7%7. 

Symonds, Mr. J., on crural phlebitis, 151. 

Sympathetic nerve, 878, 882. 

Sympothy. Sir C. Bell on, 745. 

Syphilis, Dr. Wallace on, 11, 40; second- 
ary, iodine in, 423; proto-ioduret of 
mercury in, 479. 


T. 


Tadpoles, Professor Grant on, 741, 948. 

lait, Mr. W., case bv, of abdominal and 
thoracic disorder, 853. 

Tapping in ovarian dropsy, 64. 

laste, comparative physiology of, 615. 

lea, on the use of, 75. 

Teeth, Sir C. Bell on, 
fer removing stum)s 
615; attachment of, 

716. 

umeut, varicties of, 


216, 265; forcers 

of, 313, 670,779, 

to the spine of tue 

coluber scaber, 

Tex 
Prof.) 

Terror, Sir C. Bell on, 796. 

Testicle, infismmation of, 650. 

lesticles, structure of, primitive abdominal, 
and ulumate situation of, ia man and 
other anima’s, 1018, 1052. 

Tetenus, case of, 227. 

Theory, atomic, Mr. Hiley on, 440, 492, 
521; remorks on, 671. 

Thompson, Dr. Corden, gift to, 856. 

fiurnam, Mr. J., on spontaneous evolution 
of the fetus, 452. 

Thymus gland, anatomy of, 819. 

Tibia, scrofulous disease of, 252; fracture 
of, 781. 

lic douloureux, treatment of, 938. 

Tedd, Dr. R. B., on emetics in cholera, 
806. 

Todd, Mr. G. M., on free incisions in glos- 


oe0 
wave 


097, (Vide Grant, 


Sitis, 
Toes, amputation of, 848. 
lomkins, Mr. W., on the human fetus, 
590; on disease of the lungs, 752. 
Tonsils, enlargement of, 632, 682. 


| 
| Yonsillitis, treatment of, 339, 654, 760 
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Towh, ccmparatics physiology of, 615 

Touch, ve sio . » 615. 

Tour, northern, of Aw vas professor, 58. 

Trachea in man and birds, 351. 

Tracheotomy, operation of, 419, 592. 

Trepan, ications for and against, 728 ; 
Velpeau on, 725. 

Typbus, case of, 332. 

Tubercles in monkeys and other animals, 
145; theory of the formation of, 230. 

Tumour, peculiar, of the uterus, 33; of the 
jaw, 368; enormous, amputation of, 422; 
doubsful, of the chest, 565; of the lym- 
phatic gland, 593; on the sacrum, 658 ; 
abdominal, 752. 





Tumours of the neck, 632 ; of the mouth, 
829, 

Tunbridge Wells Dispensary, abuses in, | 
701, 778, 855, ' 

Turtles, anatomy of, 744; hutching of, 
1027. 

Typhus, Dr. Clanny on, 503, 

Jytler, Dr., on the reappearance and cause | 
of the cholera, 635, 607, 896 ; remarks on, 
640 ; the exertions of, 666, 863. 


Ulcer of the penis, hemorrhage from, 451. | 
Uleerations, scrofulous, of the uterus, 38 ; 


U. 


cancerous, 39; artificially produced “" 


cure of nevus, 715; of the uterus, 35, 


centa with, 654; excision of a polypus 
from, 857, 860; gradual development of 


in the human being, 1051. 


Vv. 

Vaccination, effects of its repetition, 28 ; 
in France during 18352, 114; propriety of 
repeating, 350 ; remarks oo, 247 ; efficacy 
of against whooping-cough, 846. 

Vaccine institution, 702. 

Vagiua, passage of a hay-knife into, 112; 
prolapsus of, 671. 

Valves in the lacteals, 821, 

Vario'oid, epidemic, 116. 

Vegetables, dead, effluvia from, 899. 

Veins, treatment of varicose, 44, 663; in- 
flammation of, 663; pulsation in, 925. 
Velpeau, M., learning of, 725; memoir of, 

846 ; choice of at a concours, 849. 

Venables, Dr. R., on emetics iu cholera, 
807. 

Veneration, expression of, 825, 

Venesection, in various diseases, Mr, War- 
drop on, 17; in hydrophobia, 234; mode 
of performing, and accidents attending it, 
S76; in erysipelus, 657. 

Venesectors, origin of, 17. 

Ventricle, right, wound of, 140; left, 
wound of, 141; left, hypertrophy of, 172. 

Vertebre, lumbar, caries of, 533. 

Vinegar, concentrated, in hydrophobia, 234, 

Vision, comparative physiology of, 577 ; in 
the horse, 805. 


Ulcers, sloughing, on hemorrhage from, 25 ; | Vomiting, arrest of, 862, 


of the legs, 25 ; venereal, 73, 
Union, immediate, of wounds, M. Sanson 
on, 690, 721, 
University of Edinburgh, statements re- 
specting, 166. | 
University of Dublin, professorship of bo- | 
tuny in, 361, | 


w. 


Wakley, Mr., addresses of to the medical 
el-ctors of Finsbury, 480, 512, 544. 

Walford, Mr. W., on exposure during 
small-pox, 320. 


University of Glasgow, proceedings at, Walker, Rev. W. H., letter from, 703. 
637 


University of London, opposition of the 
College of Surgeons to, 158 ; claims of, 
for acharter, 164, 194, 238, 278, 214, 331, 
364, 699, 700 ; distribution of prizes at, | 
331, 364, 391, 476; arrangements for) 
opening the hospital of, 504. 

Urethra, dilator, Mr. Weiss’s, 48; mode of | 
removing calculi from, 311. 

Urinary apparatus in the mammalia, 1031. 

Urine, effect of antimony on the secretion of, 
85; retention of, 654, 751 ; infiltration 
of, 685 ; secretion of, 994, 

Uterus, M. Lisfranc on polypi of, 33; pe- 
culiar tumour of, 33; ulcerations of, 35 ; 
injections and phlyctenx of the neck of, 
55; vegetations of, 59; cancer of, 246 ; 
destruction of the neck of, 317 ; accumu- | 
lation of air in, 355; amputation of the | 


Wattace, Da. W., clinical lectures by :-— 

Lecture 5. Suphilis—On the primary ve- 
vereal sore ; phagedenic primary syphi- 
lis; effects of the local application of 
the nitrate of silver and mercury, 11. 

Lecture 6. (Subject concluded.) Diag- 
nosis in cases of phagedenic syphilis ; 
various forms of phagedena, 40. 

Lecture 7. Wounds of the Heart.— Wound 
of the pulmonic artery and aorta within 
the pericardium ; wound of the right 
ventricle ; wound of the left ventricle ; 
medico-legal speculations on the sub- 
ject ; wounds inflicted after death, 140, 

Lecture 8. Luzation of the Femur.— Unre- 
duced dislocation of the hip; changes 
induced in the neighbourhood of an 
unreduced dislocation ; general obser- 
vations, 920. 


neck of, 487, 848 ; relaxation of in par-, Walthew, Mr. W., letter from, 566. 
turition, by artificial means, 590; crying | Warburton, Mr., letter from Bristol to, 608 ; 


of the fetus in, 590; dissection of one |” 


while gravid, 653; connexion of the pla- 


impartiality of, 735 ; letter from Dublia 
to, 850, 
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Warpnor, Mr., lectures by, on diseases of 
the sanguineous system :— 

Lecture 7. Oa Blood-letting ; its curative 
effects in fevers, small-pox, erysipelas, 
congestions, suppurations, and wounds ; 
some H nces ot bleed- 
ing; coneluding remarks, 17. 

Clinical observations by, on various dis- 
eases :— 

1. General remarks on clinical obs»rva- 
tions; on the treatment of nevus by ar- 
tificial ulceration ; cases and remarks, 
715. 

2. On retention of urine, and its treat- 
ment by depletion, without resoit to 
mechanical means, 751. 

3. On the removal of tamours within the 
mouth, growing from the bone ; descrip- 
tion of tumours; employment of the 
knife and actual cautery ; Mr. George 
Young’s treatment, 829. On the treat- 
ment of cholera by salt-water emetics, 
831, 

4. On the disorders of the retina occa- | 
sioned by disturbed action of the heart, | 
887. 

5. On unnatural sounds in the ears, caused | 
by diseased heart, 924. i 

Wardrop, Mr., remarks on the lectures of, 

31; remarks by, on cholera, 814. 

Warts, venereal, treatment of, 73. 

Watson, Mr. H. H., on sulphur, 762. 
Way, Mr. W., letter from, 778. 
Weatheril!, Dr. T., on non-medical coro- 

ners, 78. 

Weiss, Mr. J., letter from, 48, 158. 
Wenzel, atomic theory of, 447. 
Westminster Hospital, letters on Mr. | 
Thompson's election, 126, 128, 165, 200; | 
remarks on a case treated at, 855, | 
Westminster Medical Society; Notices of 
debates at, on Dr. Veitch's invention of | 
the small silk ligature, 52 ; conduct of a’ 
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INDEX, 


high-moral feeling man, 59, 62, 599; 
the torsion of arteries, 256; note from 
Mr. Salmon, 95; remarks on a discussion 
at, 126; note from Mr, Thurnam, 128, 

Whooping- , 846. 

Wilkinson, Mr. C., note from, 671. 

Witkinson, Mr. E., on venereal warts, 73; 

a tonsillitis, 760. 
ittiams, Dr. D., on asphyxia, 315; re 
of Dr. Kay to, 387. vy nly 

Winchester Hospital, memorial from the 
officers of, 472. 

Windsor, Mr, J., on permanent contraction 
of the fingers, 501. 

Wishart, Mr. J., notice of, 543. 

Wollaston, Dr., synoptic scale of, 499, 

Wombats, Professor Grant on, 437, 793, 

Worms, anatomy of, 96, 675, 705, 868, 

Worthington, Mr. W. C., on vascular 
nevus, 557. 

Wounds, bleeding in cases of, 23; inflicted 
after death, 144; gun-shor, 666, 726: 
immediate union of, 690, 721; suppu- 
rating, 691; of the face and neck, 692 ; 
of the abdomen, 692; of the cranial in- 
teguments, 692, 723; of the limbs, 692 ; 
resulting from surgical operations, 693. 


Xx, 
Xiphias gladiys, 759. 
Y. 
Yolk-bags, Professor Grant on, 788, 1021, 
York, trial at, of Rex versus Webb, 624, 
Z. 


Zoophytes, 5#4. (Vide Grant, Professor.) 
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